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PREFACE, 


This publication, as its name denotes, 
is intended to bo used with the author’s 
“Celestial Atlas; 1 ’ and, together, they are 
designed to communicate a knowledge of the 
fixed stars. 

For the extensive sale of his publications 
the author returns his grateful thanks. 

In preparing this third edition, to render it 
still more useful and acceptable, and as the re¬ 
sult of many years’ experience, he has carefully 
revised the whole, simplified the expressions, 
and made some minor alterations. These, 
he trusts, will be found to facilitate the 
acquisition of a practical acquaintance with 
this sublime and delightful science. 

Besides the favourable notices of the 
“Celestial Atlas 11 and its “Companion,” 
which have appeared in several leading 
periodicals and journals of the day, the author 
has received communications from some of 















IT 


PREFACE. 


flic most eminent Astronomer^ expressing 
their approbation of the plan and execution 
of his works; the following extracts from 
which he feels it an honour to be permitted 
to publish. 


Extract of a letter from Dr. Dick, author of 
11 The Sidereal Heavens / 1 (f Celestial Scenery," “ The 
Christian Philosopher/- &c*, Sx* 


My Dear Sir, 

• * * * * 

* * I have perused the “ Companion/’ ami inspected 

the ** Atlas’* with great pleasure, and, I need scarcely say, that 
the plan and execution meet my highest approbation. I have 
long wished to see such a Celestial Atlas published to the world, 
os it agrees with the ideas I have long entertained of the manner 
in which the Celestial Constellations, and the general aspect of the 
starry heavens, should be exhibited to juvenile minds-as you may 
naturally infer from some of ray remarks in Chapter III- of the 
** Sidereal Heavens,” While I admire the beauty and accuracy of 
your blank delineations of the stars, as exhibiting a natural 
representation of the heavens, I think It was a judicious plan, in the 
present state of astronomy, to have the stars delineated in con¬ 
nexion with tho hieroglyphic figures, for the sake of reference, and 
for marking the boundaries of each constellation. 

The lessons on the Constellations contain almost every direction 
that can be given to the student, for enabling him to find out and 
distinguish the different stars and more remarkable nebuhe; 
and the “Conversations on the Heavens” appear admirably 
adapted to render the various objects in the heavens familiar to the 
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learner at the different periods of tho year when his observations 
are made. In short, there is no work of tho kind I have yet seen 
which I would prefer, as an accompaniment to the “Sidereal 
Heavens,” and I trust the public will, ere long, appreciate your 
labours, so that the “ Atlas” and its “ Companion ” may soon 
become standard works on the subject. 

I am, 

My dear Sir, 

Yoon moat respectfully, 

Mr. J. Middleton, • THOMAS DICK. 


Extract of a letter from Professor Barlow, F.B.S., 
F.B.A.S., &c., &c. 


Dear Sir, 

• « • * # 

The engravings are executed with great neatness, 
accuracy, and precision; and the “Companion” m written with 
equal good taste and simplicity. I hope you may meet with due 
encouragement, not only in a pecuniar)* point of view, but in 
bringing about a taste for the study of one of the noblest branches 
of science. Such a work is well calculated to produce such a 
result ; and I am willing to hope it may be the means of bringing 
into activity the talents of some of my young townsmen. Such a 
work, when I was a bey, would have leva to mo an invaluable 
treasure. 

I am, dear Sir, 

Yours very truly, 

PETER BARLOW. 














Also by the same Aitth&r — 

A LARGE CELESTIAL ATLAS, containing Haps 
of tub Stars and Constellations, with 
CORRESPONDING BlANK MAPS OF THE StARS 
only. By means of which a practical knowledge 
of the heavens may ho acquired, with great 
facility, in a very short time. 

Plain , 123. ed. 

Beautifully Coloured . 153, OiL 


ASTRONOMY, AND THE USE OF THE 
GLOBES* Containing all the Problems on 
both Globes, and more than fourteen hundred 
Examples for practice; being a greater number 
and variety than in any treatise extant. Also, 
a popular description of the Solar System, 
illustrated by numerous Plates, with Questions 
for examination on each chapter, &c. 

Third Edition, 3s. Gd. 


A KEY TO THE PROBLEMS. Containing 
Answers to all the Examples in the “Use 
of the Globes.” 


Price 2a. ad. 


The above educational works are the result of many years' 
experiment an & have been sue cess fully used by the Author in 
many large schools in and mar the ■metropolis, 


DIRECTIONS FOR USING 


THE CELESTIAL ATLAS AKD COMPANION. 


The student is recommended, after learning the 
letters of the Greek Alphabet, and reading the 
Introduction, to commence with the study of the map 
having the name of the season then present. If in 
the Winter, with Number 2; in the Spring, Number 
8, &c. As the stars in Number 1 are always present, 
they may bo learned at any time. 

The stars in each constellation, as mentioned in the 
“Companion,” should he found in the map on the 
right-hand page of the Atlas, and thou in the Blank 
Map opposite* Where the stars have proper names* 
as Arctnrus, Sirius* Ac., they should he remembered; 
hut it is not essential nor perhaps desirable that the 
memory should he burdened with the name of the 
Greek loiter by which each star is distinguished. 

Advantage should he taken of a clear evening, 
when the moon is not too bright, to find the stars 
and constellations in the heavens. 

The second paid, containing a dissertation on the 
Fixed Stars, should be carefully perused. When a 
considerable acquaintance with the heavens is acquired 
the Conversations in the latter part of the “Com¬ 
panion ” will be found both instructive and amusing* 













THE GREER ALPHABET. 


« Alpha 
3 Beta 
7 Gamma 
S Delta 
£ Epsilon 
£ Zeta 
vj ifta 
fl r/ieta 
< Iota 

>£ /U 7 /J/Jrt 

A Lantfa&i 
^ Mi 


v A r « 

5 Xi 
o Omicron 
t Pi 
§ JZIko 
<r Stpma 
t Tau 
v Upsilon 
0 PA* 

% Chi 
0 Pm 
w Omega 


INTRODUCTION 


TO 

TIIE CONSTELLATIONS, 


The bodies we denominate stars, are 
divided into fixed stars and planets; the 
former being known by their always re¬ 
maining in the same relative position, and 
by a constant scintillation or twinkling; 
while the latter are continually changing 
their places, and shine with a steady, 
uniform light. 

The term, fixed stars, is to be under¬ 
stood in a comparative, and not in an 
absolute sense, it being certain that many, 
and probable that all, are in a state of 
motion, although too slow f to be perceptible, 
unless by means of very delicate observa¬ 
tions, continued during a long series of 
years. 
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This change is called their proper motion, 
to distinguish it from their apparent diurnal 
revolution, caused by the earth’s motion on 
its axis. 

The fixed stars, visible to the naked eye, 
are divided into six classes, according to 
their apparent magnitude. The largest 
are called of the first magnitude, the next 
in size of the second, and so on to the sixth, 
which are the smallest that can usually 
be perceived without the aid of glasses. 

Those invisible to the naked eye, called 
telescopic stars, however, are likewise 
arranged according to their apparent size, 
to about the sixteenth or seventeenth mag¬ 
nitudes. They are immensely numerous, 
some hundreds, in the brightest parts of 
the heavens, appearing in the field of view 
of a telescope at one time ; and even with 
the most powerful instruments which have 
yet been constructed, there are myriads 
only just perceptible ; from which we are 
justified in concluding, that there are vast 
numbers which no instrument has yet 
enabled us to discover. 
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There arc about 20 of the first magni¬ 
tude, 7G of the second, 220 of the third, 
and the remainder of the fourth, fifth, and 
sixth, increasing in number as they diminish 
in size; the whole number visible to the 
naked eye being about 2000. 

All the stars of the same class are not 
exactly of the same size, there being very 
little difference between a small star of the 
first magnitude and a large one of the 
second, &c. 

In order more readily to distinguish the 
stars from each other, astronomers, in the 
infancy of this science, divided the heavens 
into groups, called constellations, which 
are supposed to be circumscribed by the 
outline of some figure or animal. 

This invention is generally attributed 
to the Chaldeans. They were afterwards 
copied, and their number increased, by the 
Greeks and other nations. 

The principal stars in each constellation 
are marked with the small letters of the 
Greek alphabet, the largest star usually 
having an « attached to it, the next in size 




















12 


a (3, &e., and when the Greek letters are all 
used, those of the English alphabet arc 
employed. This plan was adopted by 
Bayer, about the year 1003. 

The modem constellations, which have 
been formed since the time of Bayer, are 
not marked with Greek letters, but English: 
as, Psalterium Georgii, Monoceros, Leo 
Minor, &c. Another plan for distinguishing 
these bodies was adopted by Flamstead, the 
astronomer royal, more than a century ago. 
This was to number all the stars visible 
to the naked eye in each constellation, 
commencing with those on the West. 

Besides being distinguished in this way, 
many of the larger stars have proper 
names: as, Al debar an, Rigel, Ac. These 
are generally derived from the Arabic, but, 
in the lapse of ages, they have been so 
much altered and corrupted, that it is fre¬ 
quently very difficult to trace their origin.* 

Owing to the ann ual motion of the earth, 
each star comes to the meridian, or any 


* In the Philosophical Magazine for November, IS30, there is 
a paper on this subject, to which the student is referred* 
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point in the heavens, nearly four minutes 
earlier every day, making a difference of 
almost half-an-hour in a week, or two 
hours in a month. 

QUESTIONS FOR EXAMINATION, 

1. How are the bodies called star’s 
divided ? 

2. How is a fixed star known from a 
planet ? 

3. Are any of those bodies called fixed 
stars in a state of motion ? 

4. Into how many magnitudes are the 
fixed stars, visible to the naked eye, 
divided ? 

5. "What are those called which are 
invisible to the naked eye ? 

G. How many stars are there of the 
first magnitude ? 

7. How many of the second and third ? 

8. How many are visible to the naked 
eye ? 

9. Are all the stars, which are called of 
the first magnitude, of the same apparent 
size ? 
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10. What is a constellation ? 

11. Who arc supposed to have first 
divided the heavens into constellations ’? 

] 2. By whom were they copied ? 

13. How arc the principal stars in each 
marked ? 

14. Who marked the stars with the 
Greek letters ? 

15. How do we know the modern from 
the ancient constellations ? 

16. What plan did Fla instead adopt ? 

17. From what languago were many of 
the names of the fixed stars derived ? 

IS. What is the daily difference in 
time of any star’s coming to the meridian? 

10. To what is this difference owing ? 

20. How much earlier will any con¬ 
stellation he in a given paid of the heavens 
in a week and month ? 


LESSONS 

OX 

THE CONSTELLATIONS. 

MAP I * 


Uli'SA MA'JOR. 

NIKE IN THE EVENING. 

Spring—near the zenith. 

Summer—N. W. 

Autumn—X. 

Winter— X. E. 

4 stars on the hack, the Pointers, and y 5. 

4 „ on the tail, A'lioth, Mi'zor, Al'cor, 

and Ben etnosch. 

6 ,, on the feet, i x A p. v £. 

1 ,, on the fore leg, 0. 

3 ,, on the hind leg, % -h «. 

2 „ on the neck, h v. 

1 „ on the nose, o. 

* The stars in thin map are visible throughout the year. 
Looking towards the north, therefore, on the evenings of Autumn, 
they apj)Ciir as represented in the map when it is hold with the 
word AUTUMN on the top. In the Winter their position is 
shown by having the word WINTER uppermost; and goof the 
other two seasons. 
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Ursa Major is easily distinguished in the heavens 
by the peculiar conformation of seven brilliant 
stars, four of which are on its body, and three 
in the tail. 

The planes of three of its feet are determined by 
three pairs of stars, at equal distances, and nearly 
in a right line. The two stars In its fore foot arc 
midway between the Pointers and the bright stars in 
the heads of Gemini. 

As only the extremity of one of the hind legs of 
this large constellation sets to the British Isles, it 
always makes a very splendid appearance In our 
N orth em hititnde s» 

The bright stare a and are called the Pointers 
because they direct the eye to the polo star in the 
extremity of the tad of Ursa Minor. 

The word Alioib, in Arabic, denotes a horse, and 
the Arabians probably gave this name to each of the 
three bright stars in tho tail of Ursa Major, as they 
are placed like three horses, thus arranged for the 
purpose of drawing the waggon, commonly called 
11 Charles 1 Wain,” represented by the four large stars 
on the body of the same constellation. 

£ in the hind foot is a very remarkable and interest’ 
ing binary or double star; the two bodies of which 
it is composed, are extremely close, and require a 
very excellent telescope to separate them; they are 
found to revolve about one another in regular orbits, 
and complete one revolution in 591 years.* 

* Viife Chapters 6 and 7. 
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Between the head of Asterion and Bcnctnasch, is 
a faint nebuhe. (Plato 3rd, Figure 3rd.) 

Alizor in the tail is a double star*, considerably 
unequal, distance 14", 


Ufi'SA K'NOR. 

ALWAYS NORTH. 

The Pole star, Alruc'cabah. 

2 stars on the tail, S e. 

2 ,, on tho shoulder, Ko'chab and y. 

2 ,, on tho hind leg, £ *t- 

1 ,, on the nose, r. 

Tho Pole Star is very nearly in a line with the 
Pointers in Ursa Major, and nearly six times as far 
to the north of them m they are from each other. 
Tho three stars on its tail and two on its back, 
are at nearly equal distances from each other; and 
form a carve, one of the bright stars being at each 
extremity. 

The true North Polo does not coincide with Alrnc- 
cab ah, but is 1° 82"' from that star, in the direction of 
Alioth, in Ursa Major. Tho Pole Star Is double, but 
the smaller one is so very minute, that it requires a 
high magnifying power to render it visible. 
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Dium 

NIKE IN THE EVENING, 


Spring— N. E* 

SuaniEfr — -near the zenith. 

Autumn— N. W. 

Winter — N, 

4 stars in the head, Ras'taban, Et'anin, v £. 
2 ,, on the second fold, 3 e. 

4 „ on the third and fourth folds, £ *i 0 i. 

1 ,, on the fifth fold, x. 

2 ,, on the sixth fold, k A. 

Draco maybe found by the two bright stars, Bastaban 
and Etauin in the head; and by the tail between Ursa 
Major and Ursa Minor, a in Draco is nearly midway, 
and m a line between Kocbab and Benetimsch, 

f in tbe third fold is between the bead of that 
constellation and the body of Ursa Minor. 

Eastaban, Efcanin, and | in tbe bead of Draco, and 
* in the foot of Hercules, are in the form of a diamond, 
y in Draco passes exactly over London, 

4G40 years ago, a in Draco, was the Pole Star, 
This change is owing to a small annual alteration in 
the position of the earth's axis, which likewise causes 
the precession of the Equinoxes. 

Doable stars v o yjr p h e b. 


If) 


CFPHEUS. 

SINE IN THE EVENING. 

Spring—N. 

Summer— N. E. 

AUTUMN—NEAR TIJE ZENITH. 

Winter—N. W. 


3 stars in the head, 5 e 
3 „ in the right shoulder and arm, 

Aldera'min, vj 0. 

3 „ in the left shoulder and arm, i o 4/. 

1 ,, in the girdle,/a. 

2 ,, near the knees, y u. 

2 ,, in the feet, a /a. 

1 ,, in the chin, l. 

A lino drawn through o Sbedir and ft in Cassiopeia 
will direct us to a Alderaniiu, in tlio slioaldcr of 
Cephous. 

n aud ft in this constellation will also servo as 
Pointers to the Polo Star. 

Ccpheus may he found by its position, opposite the 
tail of Urea Minor, and between Draco and Cassiopeia. 
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Tho head of Ceplicns, with a 0 and * form a 
diamond, in tho centre of which we find £ in tho chin. 

d in tho head of Cephous is double, one of its 
component stars being much larger than tho other. 

It was likewise discovered by Goodrickc, in 1784, 
to be subject to a periodical variation in its lustre, 
changing from the third or fourth to the fifth magni¬ 
tude, and back again in five days, eight hours, and 
thirty-seven minutes. 

Other double stars, 0 £. 


CASSIOPEIA. 

NINE IN THE EVENING. 

Spring—N. W. 

Summer—N. 

Autumn —N. E. 

Winter—near the zenitii. 


5 stars forming a W. She'dir in the 
breast, p / S e. 

1 ,, between She'dir and y — y t , 

2 „ in the elbow, 6 
2 „ in the chin, i a* 
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Cassiopeia is on the opposite side of the Pole Star 
to the Great Bear, and at tho same distance from it. 
This constellation may be known from its five principal 
stars forming a W. 

t) is a double star, very unequal In size, distance 
11~, and exhibits the beautiful combination of a large 
white star, and a small one of a rich ruddy purple. 

In the year 1572, Tycho Brahe discovered a new- 
star in Cassiopeia, very near k, which shone with more 
light than Venus, till 1574, when it disappeared 
entirely.# 

has an annual proper motion of 3}~. 


PERSEUS. 


NINE IN THE EVENING. 

Spuing—W. 

Summer—N. 

Autumn —E. 

Winter—near the zenith* 


1 

2 
1 
1 
1 
1 


star in the side, Al'gcnib. 
,, in tho shoulders, y S. 

„ in the breastplate, t. 

„ in the helmet, v,. 

„ in the hand, %. 

,, in the side, S. 


* Vide Chapter 1 
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2 stars in the knee, h jx. 

4 „ in the leg, e £ ? o. 

1 ,, ATgol, in the head of Medusa. 

Perseus may be distinguished by Algcnib, y and 3 
being in a line slightly curved, bis position in the 
Milky Way, and by bis lower leg being North of the 
Pleiades* 

A lino drawn from Algcnib to d in Cassiopeia, 
passes through the sword handle of Perseus, which 
contains a very interesting nebula. It is in the 
Milky Way, and visible to the naked eye. When 
viewed through a telescope, it is found to contain an 
amazing number of small stars, all within the space 
of a few minutes, and is a very rich and beaulifid object, 

Algol is a variable star. It changes from the 
2nd to about the 4th magnitude in BA hours, and 
during the next three hours and a half gradually 
recovers its greatest brightness, it then continues of 
the 2nd magnitude for 2 days 14 hours, when it 
again begins to decline. The best method of 
observing this alteration, is by comparing it with p to 
the south of it. 

This change Is thought to be occasioned by the 
Intervention of an opaque planetary body, circling 
round the star in an orbit parallel to our line of vision, 
which therefore passes between us and the star every 
revolution, 

Double stars, A y e* 
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MISCELLANEOUS.* 

3 stars in Mus'ca, a b c. 

1 „ Al'maach in Androm'eda. 

4 ,, in Cyg'nus, Do'neh, y S e. 

1 „ Gemma, in Coro'na Borea-lis. 

7 ,, in the face, shoulders, girdle, and 

hand of Boo'tes, li $ y Ali'rae, 6 / x. 

1 „ Cor Car'oli. 

2 ,, in the shoulders of Auriga, Capcl'la 

and £. 


No part of Draco, Ursa Minor, Ccphcus, or 
Cassiopeia, ever sets to the British Isles. 

The modem constellation, Camelopard, contains no 
stars larger than the 4th magnitude; its body is 
between the Great Bear’s head and Perseus, and its 
head between the tail of Draco and the Pole Star. 

Tarandus and Gustos Messium are small unim¬ 
portant constellations, between the Pole Star and 
Cassiopeia. 


* When going through thia map for the first time, the student 
recommended to omit the miscellaneous atura till hy lias studied 
the following maps. 
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QUESTIONS FOR EXAMINATION ON 
PLATE I. 

1. Which arc the Pointers ? 

2. What is the meaning of A'lioth ? 

3. Point out the following stars:— 
Kas'taban, Et'nnin, Dub'hc, Ben'einaseh, 
Mi'zor, A'lioth, Al'eor, Aldera'min, the 
Pole Star, Ko'ehab, Al'genib, Al'gol, anil 
She'dir. 

4. Which is the double star in the 
foot of Ursa Major, and what is the 
time in which its two stars complete one 
revolution ? 

5. What letter is formed by the five 
principal stars in Cassiope'ia ? 

0. What is the rule for finding « in 
Dra'co ? 

7. Mention the variations to which 
Al'gol is subject. 

8. How far is Alruc'cabah from being 
over the North Pole ? 

9. Point out the six stars in the feet 
of Ur's a Major. 
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10. Which is Cor Car'oli ? 

11. What two stars point out Aldsra- 
min ? 

12. What constellations never set to 
the British Isles ? 

13. Point out and describe the nebula 
in the sword handle of Perseus. 

14. What constellation is on the 
opposite side of the polo to P r sa 
Major ? 

15. What star in Dra-co passes exactly 
over London ? 

10. Why are « and $ in Ur'sa Major 
called the Pointers ? 

17. What is the rule for finding the 
two stars in the fore foot of Lrsa 
Mayor ? 

IS. Which two stars of the third 
magnitude in Ce'pheus point to the Pole 
Star ? 

ID. Point out h v in the neck, and o in 
the nose of Ur'sa Major. 

B 
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20. How long is it since a. in Dra-co 
was the Pole Star, and what is the 
cause of the change which has taken 
place ? 

21. Describe the star which appeared 
in Cassiope'ia, in 1572. 
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WINTER. 


map n. 

AKDRGM'EDA. 

aBT IN THE EVENIN'’-. 
RBPTEiritEU, OcrtiBBB—E. 

November, December—9. E. $• 
January, Erukoabt—"W. w. 
Moich, kvtm* —N. W. 

t i u in. tli b>'uli Al'pheratz. 
1 ,, in the girdU Mi rsoh. 

. i u m the foot, A1 manch. 

8 „ in the breast, ift., 

*2 ,, in the left aim, X * • 

8 „ in the right arm, fl-p a-. 

1 „ in the hand, 3. 

2 „ in the robe, ft v. 

1 ,, in the right foot, <?, 

2 „ in the leg, r v. 




































WINTER. 


MAP IX. 
ANDROK'EDA. 

EIGHT IN THE EVENING. 

September, October — E. 

November, December— S. E. S. 
January, February — S. W. W. 
March, April—N. W. 


1 star in the head, Al'pheratz. 
1 „ in the girdle, Mi'rach. 

1 ,, in the foot, Al'maach. 

3 „ in the breast, S t t. 

2 „ in the left arm, ? v\. 

3 „ in the right arm, 0 p <t. 

1 „ in the hand, ji. 

2 „ in the robe, ;l v. 

1 ,, in the right foot, 0. 

2 „ in the leg, r v. 












28 


Andromeda may be easily found in the heavens by 
her three principal stars, at equal distances from each 
other, and nearly in a right line. In our latitude, in 
consequence of their lying obliquely across the merid¬ 
ian, they rise horizontally and set perpendicularly, 

When in the East, Andromeda is seen directly 
over Aries, 

Almaach is a doable star, veiy unequal in size; 
the large, reddish white; the small, fine light sky bine, 
inclining to green, distance 0". * f Ainost beautiful 
obj ect, * 1 — Dr. Hersch eL 

<£ Near p in this constellation, is a nebula, {Plate 8, 
fig, 2 t ) visible to the naked eyo, which is continually 
mistaken for a comet, by those unacquainted with the 
heavens. Its appearance has been compared to that 
of a candle, shining tlirough horn; its form is a 
pretty long oval, increasing by insensible gradations 
of brightness, at first very gradually, but afterwards 
more rapidly, up to a central point, which, though 
very much brighter than the rest, is evidently not 
stellar, hut only nebula in a high state of condensation. 
It has in it a few small stars, but they are obviously 
casual, and the nebula itself offers not the slightest 
appearance, to give ground for supposing that it 
consists of stars. It is very large, being nearly half 
a degree long, and 16 or 20 minutes broad ,"—Sir J. 
Her&chd. 

Between Almaach and Algol, but much nearer the 
former, is a very curious, but faint nebula, (Plato 8, 
fig, G.) 
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GLORIA FKEDEirCL 


4 stars on the sword handle, 4 m a 4** 

1 ,, on the branch, o. 

This astcrism has been placed among the constella¬ 
tions by Monsieur Bode, in memory of Frederic II, 
King of Prussia, The stars of which it is composed 
Formerly belonged to Andromeda. 


rasm 

SEVEN IN THE EVENING* 

Octobeb, Novbsebeb—S* E. 

Becembee—S, 

Jantjaby, Febbtjaey—S, \V, 

1 star in the bow of the ribbon, a. 

4 ,, in the northern ribbon, o % v\ p, 

6 „ in the southern ribbon, £ v ^ { * 5* 

4 ,, in the northern fish, 

Pisces contains no stars greater than the third 
magnitude, and the only one of that size is a in the 
bow of the ribbon, on the neck of Cetus. 

The northern fish is situated under the arm of 
Andromeda* Two lines of small stars may be seen 
connecting each of the fish with «, in the neck of 
Cetus. 
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The southern fish is represented by seven distinct 
stars, like an ellipse, under the centre of the large 
square, formed by the three bright stars in Pegasus 
and Alphcratz in Andromeda. (Tide Map £.) 
t and the first ^ are double stars. 


ARIES. 

SEVEN IN THE EVENING. 

October, November —E. and S. E. 

December, January—S. E. S. and S. W. 

February, March—S. W. and W. 

1 star in the following bom, Arie'tis, 

2 „ in the leading horn, Mesarthim, y. 

8 „ on the back, $ £ ?, 

8 „ in Triangulum, a fly, 

8 „ in Mns'ca, a b c. 

Aries is found iu the heavens by the three bright 
stars in his boras, of the 2nd, 3rd, and 4th magni¬ 
tude* ; the only other stars of note are ft t (; forming 
a cluster on the back, in a line with Arietis and 
Aldebaran. 

Mesarthim is a double star, equal, distance 10", as 
is likewise a small star over the Barn's back. 

Triangulum is directly to the North of the head of 
Aries. Musca, over his back, is midway between 
Triangulum and the Pleiades. 
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CE'TDS. 

SEVEN IN THE EVENING. 

November, December—S. E. S. 

January, February —S. S. W. 

1 star in the jaw, Men'kar. 

1 ,, in the neck, Mira. 

2 „ in the mouth, y S. 

4 „ in the head, h fi l v. 

1 „ in the eye, v, 

4 ,, on the body, Ba'ten, Kaitos, and 

0 H T. 

2 „ in the tail, De'neb Kai'toe. and ». 

4 ,, in the chest, s tt p <r. 

Cotna, though one of the largest constellations, 
contains comparatively few stars. The only dusters 
by which it is characterised, arc an irregular quadri¬ 
lateral on its body, mode by four stars of the third 
magnitude; and that in the head, of which Menkar, 
X n £ w and a in Pisces, form the outline. 

The head of Cetus is directly south of Aries. 

“ Mira is one of the most remarkable of the variable 
stars. It was first noticed by Fabricius in 1596. It 
goes through its different degrees of brightness, or 
one revolution, in a period of 334 days; remaining 
at its greatest brightness about a fortnight, being 
then, on soino occasions, equal to a star of the 2nd 
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magnitude; decreases about 3 months* till it becomes 
completely invisible, m which shite it remains about 
five months; when it again becomes visible, and 
continues increasing during the remaining three 
months of its period. Such is the general course of 
its phases* It does not always, however, return to 
the same degree of brightness, nor increase and 
diminish by the same gradations* Havolius indeed 
relates, that during the four years between October, 
1672, and December, 1876, it did not appear at aU. Tf 
(Sir Jo/m llemhcl.) 

On account of its extraordinary changes it has 
been called Mira, or the Wonderful Star, Its plaeo 
in the heavens may be found by remembering that 
Menhir, 8 and Mira, are in a right line, and at equal 
distances from each other, Menkar being at one 
extremity of the lino, and Mira at the other; Mira is 
a double star, very unequal. 

There is likewise a double star near Mira, which is 
a very pretty object. 

As Mira, $ in Lyra, 8 in Cepheus, and perhaps 
some other variable stars, are double, it would be well 
if those who are in possession of very superior glasses 
would observe whether the two stars maintain the 
same relative apparent sizes in all the stages of 
increase and decrease of lustre. 
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PER'SEUS. 

NIKE IN THE EVENING. 


Spring—W* 

Summer — N* 

Autumn- — E. 

Winter — near, the zenith* 


1 star 
1 „ 

2 „ 

1 „ 

1 „ 

2 <> 


in tlio side, Al'gemb. 

in tlie head of Medusa, Algol. 

in the Boulders of Perseus, y 

in tlie breastplate, t. 

in the side, 3. 

in the knee, K ft,, 

in the leg, e i K °. 


3. 


For notes tm Pcraeua, see page 22, Map 1, 


TAUTUJS. 

SEVEN IN THE EVENING. 

November and December— E. and S. E. 
January and February —S. E. S, and S* W. 
March anu April —S. W* and W. 


1 star, Aldeh'aran, the Bull’s Eye. 
4 „ in the Hy'tides, 0 y 5 e. 

The Plei'ades. 
at the ends of the horns, 0 

I) 2 


2 


yy 
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1 star in the chest, A. 

2 „ in the knees, j* rf. 

1 ,, near the horn of Ce'tns, e. 

The Pleiades, or Seven Stars, in the neck, so 
conspicuous during cmr winter months, will render it 
very easy to discover this constellation. 

It likewise contains another very beautiful cluster, 
called the Hyades, the largest star in which. 
Aldobaran, of a reddish hue, is usually termed the 
Bull's Eye. 

The principal stars in the Hyades resemble a V, 
Aldebarau and * being at the top, and y at the 
bottom. 

The foot of Amiga is placed upon the extremity of 
the upper horn of Taurus. 

Bonble stars, t $ x * d. 

For a telescopic view of the Pleiades, vide Plate 4, page 44. 

FLU'VIUS ERID'AIDS. 

SEVEN IN THE EVENING. 

December, January —S, E. 

February—S. 

March, April—S. W. 

2 stars near Bigel, p x. 

3 „ in the upper bend of the river, ^ v £. 

5 „ near Ce'tus, y 5 e 

3 ,, in Scep'trum Braudenbur'gium, n p r. 
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The End anus, to the south of Taurus, flows from 
Orion to Getus, whence it returns and descends 
below onr horizon; Its principal stars are y midway 
between Itigei and the chest of Cotas, d t ( rj in a 
horizontal line, to the West of y, and $ and X near 
Bigei. 

Eridanus is the classical name of the River Po, in 
Italy. It is sometimes called Fluvius Grioms. 

Psaltorium Georgii is a new constellation, intro¬ 
duced by one of the German astronomers, in honour 
of his Britannic Majesty, George the Third* 


AURI'GA. 

NINE IN THE EVENING. 
January, February —S, E. and S. sear 

THE ZENITH. 

March, April —S. W. and W. 

May, June —W. and N. W. 

July, August —N. W. and N. 
September, October —N. E. 

November, December —N. E. ami E. 


2 stars in the shoulders, Capel'la and S. 
1 ,, in the hand, ft. 

1 „ in the bridle, n. 

1 „ in the foot, t. 


J J 










36 

3 stars forming a triangle near Capel'la, 

f i 

1 „ in the cap, 5. 

Capclla and j9 in the shoulders of Auriga are both 
at the same distance from £ in the north horn of 
Taurus, which is thought to have been formerly called 
y in Auriga. 

This constellation may likewise be known hy three 
bright stars of the fourth magnitude, forming a triangle 
in the kids near Capclla. 

Capclla never sets to the British Isles. 

Camelopard extends from Auriga to the Pole* 


OEFON. 

SEVEN IN THE EVENING. 

November, December —E* and S. E. 
January, February —S. E. and B. 

March, April— g. W. and W. 

2 stars in the shoulder’s, Be'telgeusc and 

Bella'trix. 

3 ,, in the belt, 3 e g. 

1 ,, in the foot, Ei'gel. 

1 ,, in the knee, k. 
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3 stars in the sword, vi A (. 

2 „ in the face, a $. 

1 ,, in the aim, ft. 

8 ,, in the lion’s skin, o * £. 

Orion, the most brilliant of the constellations, is 
familiar to most persons, from the three bright stars 
of the 2nd magnitude, at equal distances, and in a 
right line, which mark his belt. N. E. of this belt, 
in his right shoulder, is Betelgcnse, a fiery-Iooking 
star of the 1st mngiuhide, and at an equal distance 
on the opposite side of it, we find Kigel, a beautiful 
white star. Bellatrix la the left shoulder, and k in 
the knee, are likewise on opposite sides, and at equal 
distances from the belt. 

The stars in the lion’s skin are between Taurus and 
Orion, and in our latitude, always rise before the other 
parts of the constellation* 

Near & in the sword, is the most remarkable 
nebulous spot in the heavens* With a telescope 
several stars may be discovered in it, which appear to 
shine through a lucid cloud, very bright near the 
middle, but faint and ill-defined about the edges. It 
looks liko a gap in ike sky, through which we catch a 
glimpse of a much brighter region* 

Bigel, in the language of the East, signifies a foot. 

Double stars, B f $ r & /3 X. 
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LEP'DS. 

SEVEN IN THE EVENING. 


December, January—S. E. and S. 
February, March— S. and S. W. 

4 stars on the back, « p { v\. 

4 „ on the ears, / k a v. 

2 „ on the hint! feet, y $. 

1 ,, on the fore foot, e. 

Lcpus is directly South of Orion; the four small 
stars in its ears arc immediately under Itigeh 
£ t) a j3 on its back, are in a lino slightly curved. 
Only part of Columba Koachi is ovor visible in our 
latitude. It is on the same meridian as Orion. 


MISCELLANEOUS, 

3 stars in Colum'ba No'achi, « a 

4 ,, in the feet of Gem'ini, y p v y, 

2 ,, in Ca'nis Major, p ?. 

Al'genib in Pcg*asns. 


* 
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QUESTIONS FOE EXAMINATION ON 
MAP II. 

1. Point ont the following stars:— 
Al'pheratz, Mirach, Al'maach, Al'genib, 
Algol, Capella, Aldeb'aran, Arie'tis, 
Men'kar, Be'telgeuse, Bella'irix, Ri'gel. 

2. Which are 5 s ? on the back of 
A'ries ? 

3. In what position do the three bright 
stars in Andronreda rise and set ? 

4. Can the whole of Colnm'ba No'achi 
be seen in England ? 

5. Near what star is the nebula in 
Androm'eda ? 

G. Wbat letter is formed by the prin¬ 
cipal stars in the Hy'ades ? 

7. Point ont p and ? in the bonis of 
Taurus, « p y in Triangulum, De'neb 
Kai'tos, Ba'ten Kai'tos, n p r in Scep'tnun 
Brandcnburgimn, p v in the girdle of 
Androm'eda, and « in Pis'ces. 

8. What constellation is directly North 
of the head of A'ries ? 

9. Wliat constellation is directly South 
of A'ries ? 
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10. Point out the variable star in the 
neck of Ce'tiis, and describe its variations. 

11. What is tko modem name of the 
Erid'anus ? 

12. Point out and describe the nebula 
in the sword of Orion. 

13. What is the meaning of Ei'gcl in 
the language of the East ? 

14. Point out the course of the Eclip tic. 

15. Is Lep'us in tho Northern, or 
Southern hemisphere ? 

16. To what constellation did the stars 
in Gloria Frederi'ci formerly belong ? 

17. On what does the right foot of 
Auriga rest ? 

18. In which hemisphere is Men'kar ? 

19. In what month is A'ries seen best ? 

20. In what part of the sky is Auri'ga 
seen in the evenings of January ? 

21. What stars are directly over the 
Plei'ades ? 

22. What constellation is directly South 
of Ori'on ? 

23. Which is the beautiful double star 
in Androm'eda ? 


SPRIKG. 


MAP III. 


GEM'INI. 

EIGHT IN THE EVENING. 

November, December—N, E, 

January, February—E. an<l S. E. 

March, April—S. and S. W. 

May, Jura—W. and N. W. 

2 stars, Cas'tor and Pollux. 

2 ,, in the arms of Castor, S 0. 

2 „ in tho knees, e (. 

5 ,, in the feet, fi y v y 

2 „ near the club of Pollux, a a. 

Gemini may be distinguished by tho bright stars 
Castor and Pollux, to which tho fore foot of Urea 
Major always points ; and tho four ? v y £ in a right 
line in tho feet. 

Castor and Pollux rise perpendicularly in our 
latitude. 
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Castor is a fine double star, rather unequal, dis¬ 
tance 5"; the two stars of which it is composed, aro 
found to encircle mutually round each other, or rather 
round the common centre of gravity between them. 
The period of ono complete revolution has boon esti¬ 
mated at rather more than 250 years. 

t) in the too of Castor is very near the first degree 
of Cancer in the Ecliptic, which is the Sun's place on 
the longest day. 

Double stars. One near y towards f in Taurus, 

C 3- 


AUETGA. 

K1NE IN TEE EVENING. 

January, Fkheuary — S. E. and S, near 
the zenith. 

MAlien, April — S. W. anti W. 

May, June — W. anti N. W* 

July, August — N. W. and N. 

September, October — N. E. 

November, December — N. E, and E* 

2 stars in the shoulders, Capul la and 
1 ,, in the hand, fl, 

1 „ in the bridle, 

3 ,, near the kids, e K M* 


For notes on Auriga, see page 3G. 
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CA'KIS MA'JOR. 

EIGHT IN THE EVENING. 

January, I'ebuuary — S. E. and S. 
March , April —S. and 8. W. 

1 

3 
3 
1 
2 
1 


star, Sirius, the dog star. 

,, on the feet, 0 K a. 

„ on the body, 5 <r e. 

,, near the tail, vj. 

,, on the shoulder, 1st and 2nd c. 
,, on the neck, y. 


Sirius, the brightest, and therefore supposed to bo 
the nearest of tho fixed stars, may ho observed in the 
evenings of the Winter and early Spring months, 
towards the South, whining with a clear white light. 
To tho right of it is 0 of tho second magnitude, 

M Dr. Wollaston, by direct photometrical expert 
meats, open as it would seem to no objections, 
ascertained that the light received by us from the 
Bun was twenty millions of tunes as much as that wo 
derive from Sirius ."—Sir J. Herschd* 


MONO'CEROS, AND CA'NIS MI1S0R. 

EIGHT IN THE EVENING. 

January, February —S. E. 

March—S. 

April, May— S. W* 
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6 stars on the head of Mono'ceros, h ig cb. 
2 „ on the fore feet, d a. 

2 „ on the back, p q. 

2 „ on Ca'nis Mi'nor, Proc'yon and j3. 

Tho modern constellation, Monoceros, is between 
Cams Major and Cams Minor, and contains no stars 
of considerable magnitude. 

Double and multiple stars, c near the mouth, b in 
the nose* h in the ear, a star over the right fore foot, 
and another in the left fore foot. 

Ctmis Minor, known by Procyon of the 1st magni¬ 
tude, and i 9 of the 3rd, may bo easily found by its 
position to the South of Gemini. 


GAN'CEB* 

EIGHT IN THE EVENING, 

January, February —E. and S. E. 
March, April —S. E. S. and S. W* 
May, June —S, W. and W. 


2 stars in the claws, « 3. 

1 ,, Asellns Boreas. 

1 ,, Asellus Australis. 

1 ,, Prarsepe, the Manger* 










TELESCOPIC 

TIEWS. 


/ 




45 


. iu Ounmt is directly c W t* h. • , Hyd n, ttd 

miil'va;. '-.iwetn JProfrjron »■■ /-ittS. a q 

b Art in 5 right ii , * > the mnus distance 

th^ cerAr* < * between y and A in a 

a, dU Prtf / the manger, easily by 
• eye; t vloneope of very moderate power, 
v<r * me. jSTii into email (Vide plate 4.) 

A !I u j/'* n ' ’ ■ ‘ r * "*■X«*vliern.—.\astara- 


hydra. r 

,ft nt tX THE EVENING, 

1 'feaB&tmr, Mjjkjh— 8, E # and 8 

.;lt ifer Hy m, or AlphanL 

1 

2 * in tbe fold, * r, 

south of Cra tor, £ 

mn^n^ \> jtellataon Hydra stretches to the 
11 r ,H • end Virgo; and rontaiua only 

ir ^ hLu : **■ Ipfcard of the 2u f i magnitade 

































45 


° in Cancer is directly over the head of Hydra, and 
midway between Proeyon and Regains, a 0 and 
Procyon are in a right line, and at the same distance 
from each other. 

Near tho centre of Cancer, between y and h is a 
nebula, called Prcosope the manger, easily seen by 
the naked 03 ^ 0 ; a telescope of very moderate power, 
however, resolves it into small stars. (Yide plate 4 .) 

Asellns, a yrnrng ass.—Boreas, Northern.—Austra¬ 
lis* Southern. 

C is a doable star. 


HYDRA, 

EIGHT IK THE EVENING. 

Febedaby, Mabgeh—S. E. and S, 

Arnm, May— S* and S. W. 

1 star Cor Hy'dra, or Al'phard. 

4 „ in the head, S e { vj. 

1 „ in the neck, 0, 

2 „ in the fold, * t. 

2 ,, south of Cra ter, £ p. 

The immense constellation Hydra stretches to tho 
South of Cancer, Leo, and Virgo; and contains only 
°iic largo star : via, Alphnrd of tho 2nd magnitude. 

J-he place of its head may be easily determined by 
lto position to the East of Cams Minor. 



















46 


LFG MFH OR. 

EIGHT IN THE EVENING. 

February— N, E. 

March— E. 

April —S. 

May—W. 

June —N, W- 


4 stars on the hotly, i / ft ^ 

3 „ on the feet, a b c. 

2 „ on tlio tail, p r* 

Leo Minor is between Ursa Major and Leo* and 

Let ween tbo hind feet of the foimer* 


LEO. 


nine in the evening. 

February, March—E. and S. E. 

A MOL, May —S. E. S. and S. W. 
June, July—S. W. and W. 

1 star, Re'gnlus, or Cor Lconis. 

3 ,, on the neck, »i y ?■ 

4 ,, on the head, « A * ft. 

1 ,, on the hack, 5. 
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2 stars on the thigh, 6 /. 

2 „ on the fore legs, o £. 

1 ,, on the tail, Dencb'ola. 

The peculiar configuration of the stars in Leo, 
renders it easily distinguishable in the heavens, 
ftognlus, and the three bright stars to the North of it, 
are in a zigzag line; to the right of which, hut rather 
higher, arc the four stars on the head. 

B $ and t are in a Line, slightly curved, 
y in the neck is a double star, very unequal in size. 
Its two component orbs, it is estimated, occupy 1200 
years in making one revolution. 


CRATER AND OORTUS. 

NINE IN THE EVENING. 


April, May —S. E. and S. 

June, July— 3. and S. W* 

2 stars, Allied, and J3 in the foot of Ora'ter. 

coe'vus- 

2 stars in the head, a r. 

2 „ in the wings, Al'gorab, and y. 

1 ,, in the foot,/3, 
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Crater contains no stars larger than the third 
magnitude. It is best seen in the south, during the 
evenings of April and May, when with a little earc, 
its outline may bo traced. 


MISCELLANEOUS. 


2 stars 

1 „ 

1 „ 

6 „ 


in Virgo, ft m. 

Co'ina Bereni'ces. 

Cor Car'oli. 

Ben'etnasch, in Ur'sa Ma'jor. 
in the feet, m a (t» L 


1 

4 

1 

2 


Botelgcuse. 
in Le'pus, v, E 7 5- 
in Colnni'ba Koa’chi, a. 
in Ar'go Na'vis, Markab and j. 


Only part of Argo Navis, and that containing no 
stars of considerable magnitude, rises in our latitude. 


QUESTIONS FOR EXAMINATION ON 
MAP III. 

1. Point out Sinus, Capelin, Castor, 
Pollux, Proe'yon, Asel'lus Bo're as, Asel'lus 
Australis, Cor Hy'dra, Kc'gulus Deneb'ola, 
Cor Car'oli, and Al'gorab. 
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2. Between what constellations in the 
Zodiac, is Can'cer ? 

3. What constellation is between Ca'nis 
Major and Ca'nis Afi'nor ? 

4. In what position do Castor and 
Pollux rise ? 

5. What are the best months for 
observing Crater ? 

0. Point out the double star in the 
neck of Le'o, and mention how long it is 
in making one revolution. 

7. Which is a double star, Castor or 
Pollux ? Point it out. 

8. Which are the four stars in the 
head of Le'o ? 

9. Point out f and K in the knees of 
Gemini, and v, near the toe of Castor. 

10. Why is Si Tins supposed to be the 
nearest of the fixed stars, and what colour 
is it ? 

11. How much more light does Dr. 
Wollaston say we receive from the Sun 
than from Si'rius ? 

12. How may Proe'yon be found ? 


c 
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13. Which are the stars in the head 
and fold of Hy'dra ? 

14. What is the rule for finding <s in 
Can'cer ? 

15. Point out Prce'sepe, and describe 
it. 

10, Near what star is the Sun on the 
longest day ? 

17. Point out lle'gulus, m y and £ in 
Le'o. 

IS. Which arc the three pairs of stars 
in the feet of Ur's a Ma'jor ? 

19. How is Le'o Mi'nor situated ? 

20. What two constellations stand 
upon Hy'dra ? 

21. During what months may Si'rius 
he seen best ? 

22. What constellation is the head of 
Hy'dra directed towards ? 


SUMMEE. 


MAP IV. 


YIK'GO. 

NINE IN THE EVENING. 

April, Mat—8. E. and S. 

Juse, July —S. and S. W. 

1 star, Spi'ca, hi the ears of com. 

1 ,, in the arm, Vindemia'trix. 

4 „ in the robe, y 5 £ 0. 

1 „ in the shoulder, jj. 

1 „ in tho wing, (i. 

3 „ in the head, 1st and 2nd, £ v. 

1 „ in the chin, o. 

3 „ in the feet, x h ft,. 

3 „ in the robe, 2 <p i. 

Four stars, y 8 f and 6 in tlio robe, with Spiea to 
the South, and Yindcroiatrix to the North of them, 
will sufficiently point out this interesting constellation, 
lies ides which, wo may observe, that Ymdemiatrk is 
at an equal distance from Arc-turns (mil Denebola, and 
rather lower than a right line drawn between them. 

0 in the wing, is under Denebola. 
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y is a double or Binary star, remarkable for the 
length of its period, the rapid increase in angular mo¬ 
tion of tho two stars of which it Is formed, and partic¬ 
ularly the great diminution of their apparent distance. 
It lias been known to bo double for at least 120 years. 
The two stars, which arc nearly equal, were so far 
apart about the middle of the last century, that they 
were marked in Mayer's catalogue as two distinct 
8tars, so that any moderately good telescope would 
have shown their separation, being at that period 
about 7" from each other. Since that time, they 
have been constantly approaching, and in 1888 were 
scarcely more than a single second asunder, so that 
even telescopes of very superior power could not shew 
them otherwise than as a single star somewhat elonga 
ted. From a great number of observations tho above- 
mentioned facts have been ascertained ; and it has been 
inferred that the plane of the orbit in which these two 
bodies move, is nearly parallel to our line of vHun, 
and the period of their revolution ubout G29 years. 

Spiea signifies an car of corn ; Yindemiutrix, a 
female vintager, or one who gathers grapes; both 
which terms seem to have a reference to the season 
when the sun is in this sign, for it appears, from the 
precession of tho equinoxes, that when tho signs of 
the Zodiac were first formed, Virgo occupied that part 
of the ecliptic through which tho Bun passes in 
September, a month distinguished in the countries 
where astronomy was first studied, by the harvest 
both of corn and grapes. 
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fflTMA BERENICES AND TORTUS. 

NIKE IN THE EVENING. 

April, May — E. S, E. and S. 

June, July — S, S. W. and W. 

Co'ma Bereni ces. 


CORVTJS, 

2 stars in the head, a b. 

1 „ in the foot, 

2 ,, in the wings, y 3. 

Coma Berenices consists of several stars of tho 4th 
and 6th magnitudes, somewhat in the form of a 
pyramid; besides a great number of nehulm, which 
are visible only by the aid of telescopes. 

Corvus may be known by four bright stars in the 
wings, foot, and head, forming a square ; the right 
corner on the top of which is a little flattened. 


BOGIES. 

NINE IN THE EVENING, 

February, March — N. E, 

April, May — E. and S. E. 

June — S. 

July, August — S. W. and W, 
September, October — NL W. 
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2 stars in tlio leg, Aretu'rus and v,. 

3 ,, in the girdle, Mi'rach and ? <r. 

2 ,, in the shoulders, y S. 

1 „ in the face, |3. 

1 ,, in the ann, A. 

3 ,, in the left hand, 0 t x. 

1 , } in the top of the spear, Alkatu'rops. 

3 ,, in the right hand, 4/ u c. 

4 ,, in the leg, i o it 

1 „ Cor Car'oli. 

2 ,, in Ca'nes Vcnat'ici, c d. 

Bootes iruy bo discovered bj’ observing the following 
directions. 

If the curve, formed bj the tail of Ursa Major, be 
continued downward, it will point nut Areturns, which, 
with Mirach in the girdle, and S in the shoulder, arc 
at equal distances, and in a right line. 

$ l k in tho hand with the leash, are near 
Bonctnasck. 

Arcturus is a fuie star of a golden colour, and the 
brightest in the Northern hemisphere. 

Mirach is a very beautiful double star. It presents 
an appearance somewhat similar to a planet and its 
satellite, both shining with innate, but differently 
coloured light. Tho small star is of a blueish colour, 
and is separated from the other by a space equal to 
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the diameter of the larger star, and its apparent size 
is one-third of tho other. The large star has a 
reddish tinge. It requires a very excellent and 
powerful telescope to see this star double. (Vide 
plate 1.) 

Nearly iu the centre of a right line drawn from Cor 
Caroli to Benetnasch, but rather nearer to the latter 
star, and just under the collar of As ter ion, is a very 
remarkable nebula; it consists of a bright round 
nucleus or central part, surrounded at a great distance 
by a nebulous ring, which appears split through tho 
greater part of its circumference* It has never been 
resolved into stars by the highest powers that have 
yet been*applied; it is a very dim, faint object, and 
requires a large glass to discover it, (Tide plate ft, 
fig. 8.) 

Areturns is found to have a motion among tho other 
stars, amounting to 1".72 annually* 

The word Bootes is derived from a Greek word, 
signifying a waggoner, ploughman, or herdsman, and 
seems to have been applied to this constellation from 
its attending and seeming to urge on Ursa Major; 
the seven principal stars in which are thought to bear 
some resemblance to a wain or waggon, drawn by 
horses or oxen. 

Cor Caroli, or Charles's Heart, was so called in 
honour of King Charles 1st. 

Double stars 8 * * tt £ L 
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LI'BRA. 

TEN IN THE EVENING. 

May, June—S. E. find S. 

July, Auoust— S. and S. W. 

1 star in the Southern scale, Zu'bcn el 
Genulfi. 

1 ,, in the Northern scale, Zu'bcn el 

Chimali. 

1 ,, Zuhen el Ak'rab. 

3 ,, in the Northern scale, S s y. 

1 ,, in the Southern scale, t. 

Libra is Known by the two stars a and /3 of the 2 nd 
magnitude, to tho S. E. of Yirgo. 

Double stars n and 


SCOR'PIO. 

| 

TEN IN THE EVENING. 

June—S. E. and S. 

July— S. and S. W. 

1 star, Anta'res. 

2 „ in the head, $ S. 

2 ,, in the claws, x p. 

2 ,, near Anta'res, o r. 
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Scorpio lies to tho South of Ophiucns, whoso left 
foot is placed ou it. It is distinguished by Antares 
of the 1 st magnitude, which shines with a deep red 
light; and its head is marked by which with $ n 
and p form a line slightly curved in a direction tom 
North to South. 

Several stars in the tail of Scorpio ai-o so far South 
as not to rise in our latitude* 

Double stars 0 v in the head. 


GOROm EOREAm 

TEN IN THE EVENING. 

Abril, May, June —N. E. and E. 

July, August—S. 

September, October, November— W. and N. W. 

1 star, Gcin'ma vcl Alphec'ca* 

8 ,, in the crown, (5 y 5 e ^ 

Corona Borealis is between Hercules and Bootes, 
and is easily found by its Eve principal stars forming 
a crescent. 

it in Corona is a double star, whoso period is 287 
years. 

17 is likewise a double star, which requires a glass 
of the very first excellence to separate. Its period 
is 42 years. (Vide plate 1 .) 

v v ( are double stars. 

C 2 
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HERCULES. 

TEN IN THE EVENING, 

April, Mat, June—N. E. and E. 

July, August—8. 

September, October, November—W. and N. W. 

1 star in the head, Eas Algetlii* 

H ,, in the right arm, 6 y and Mar sic, 

1 „ in the left arm, J* 

5 „ in the left arm, # A ^ £ 0 * 

2 „ in the side, £ ?* 

4 ,, in the left leg and foot, x ^ fl i* 

5 ,, in the right leg, ^ <r r v g. 

Cerherus et Ramus PonTifer. 

The largo constellation, Hercules, is situated be¬ 
tween Corona and Lyra, having Draco on tlie North, 
and Opjii nens on the South* 

Has Algethi in the Lead of Hercules, and Ras 
AIL ague in the head of Oph incus, are only five de¬ 
grees apart. 

The arms are shewn by a lino of stars, stretching 
across the constellation, from the head of Serpens to 
the centre of Lyra* 
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The place of the right leg is marked by five stars, 
forming a cone, the base of which is toward the 
North, 

* in the left foot is near the head of Draco. 

{ in Hercules, is a remarkable instance of a double 
star, whoso orbit is very nearly, if not exactly parallel 
with our lino of vision, in which, therefore, one of the 
stars passes in front of the other; nt which time they 
exhibit merely the appearance of a single star. 

Ras Algothi is a double star, very unequal in size, 
distance 4lK 

Midway between £ and ij is a very interesting neb¬ 
ula, just discernible with the naked eye* (Vide plate 

a, fig* 1.) 

Double stars, y 5 * p. 


orarircHDs. 

TEN IN THE EVENING* 

June, July— 8. E, and S. 

August, September— 8. and S. W. 

1 star in the head, Ras Alhague. 
4 ,, in the shoulders, f) y i x. 
1 „ in the left arm, K 
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2 stars in the left hand, S called Yed, and s. 

2 „ in the right arm and hand, & v. 

2 „ in the left leg, K Q- 

3 ,, in the right leg and foot, vj 0 f. 




SER'PENS. 

1 

star 

in the heart, «. 

5 


in the head, 0 y p 1 n. 

1 

J) 

in the first fold, 5. 

2 

f) 

near «, f A. 

4 

JJ 

in the tail, v £ £ vj. 


Ophiucns lies to the Soutli of Hercules. These 
two large constellations extend from Scorpio in the 
South to Draco in the North. The head is known by 
Has Alhaguo, a star of tho 2nd magnitude, near the 
head of Hercules; anti tho shoulders by two pairs of 
stars, at equal distances from the head* The left 
arm is shewn by X of the 4th magnitude, in a line 
with the loft shoulder, and B t in the left hand* One 
foot is planted on Scorpio, between Antai'es and £ in 
tho head; and the right leg is marked by the bright 
star tj of the 3rd magnitude. 

The head of Serpens is to the South of Corona, its 
place being shewn by fire stars, somewhat in the form 
of an hour glass. 
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8 in the tail is a double star, equal in size, distance 
19'', a very pretty object, which may easily he divided* 
It is midway between the head of Taurus Poniatowski 
and At air. (Vide Map 5*) 

Near 6, between Serpens and Virgo, is a fine neb¬ 
ula represented in plate 3, fig, 7* 


MISCELLANEOUS, 

4 stars in the head of Tau'ras Poniatow'sld. 
6 ,, in Lyra, Ye'ga, /3 y 3 e ?. 

2 „ in the head of Dra'eo, Bas'taban 

and Et'anin. 

1 „ in Ur'sa Major, Beu'ctnasch. 

1 „ in Le'o, Dcneb'ola. 

4 ,, in Hydra, l & y 

4 ,, in Ccntau'rus, <j h i k. 

Four stars in the head of Taurus Poniatowski, near 
the shoulder of Ophiuchne, resemble a diamond. All 
the stars in this constellation w*cre formerly Included 
in Ophinchus; and that marked /> in the head was 
numbered 70 in Ophiucns, in Flamstead’s Catalogue, 
and is a remarkable double star, whose period is 80 
years. 
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QUESTIONS FOE EXAMINATION ON 
MAP IV. 

1. Point outVe'ga, Bas'taban, Et'anin, 
Ben'etnasch, Arctu'rus, Gtem'ma, Has 
Al'gothi, Has Alha'gue, Vindemia'trix, 
Spi'ca, Zti'bcn el Chima'li, and Anta'res. 

2. By what stars are the arms of 
Her'cnles shewn ? 

8. What stars are immediately under 
Corona ? 

i. Which is the brightest star in the 
Northern hemisphere ? 

5. What is the meaning of Cor Car'oli ? 

■ ■ What are the meanings of Spi'ca * 
and Yindcmia'trix ? 

7. On what constellation is the left 
foot of Ophi'nchus placed ? 

8. What colour is Anta'res ? 

9. Between what constellations is 
Coro'na ? 

10. What two bright stars are to the 
North of the left foot of Her'cnles ? 

11. How is Yir'go distinguished in the 
heavens ? 
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12. Point out all the principal stars in 
Ser'pens from the head to v, in the tail. 

13. Point out the nebula between | 
and vi in Hercules. 

14. Between what constellations is 
Her'cnles situated ? 

1.1. Is Spi'ca in the Northern or 
Southern hemisphere ? 

16. Point out the course of the 
Ecliptic. 

17. In what month can Virgo ho seen 
to the greatest advantage ? 

18. Point out /J 5 7r and j in the head 
and claws of Scorpio. 

19. In the evenings of what months 
may Hercules and Ophi'nchus be seen 
best ? 

20. In what constellation were the 
stars in Taurus Poniatow’ski formerly 
included ? 
















AUTUMN. 


MAP V. 


LY'RA. 

NIKE IN THE EVENING. 

Jahtjaby, February, March—X* W. N . and N. E. 

April, May, June—X. E. and E f 

JctlTj August, September—S* E* S. and S, W. 

NBA R THE ZENITH. 

October, November, December— W. and N. W* 

G stars in Lyra, Ye'ga, $ y 5 s £. 

Vega, a splendid white star, of the 1st magnitude, 
wkicji never sets to the British Is!os, will at all times 
attract the eye to Lyra, 

c in Lyra, is a very curious quadruple star. At 
first sight through a telescope it appears double, at 
some considerable distance ; and by attending a little, 
we see that each of the stars is a very delicate double 
star; but it requires an excellent glass to separate 
them, (Vide plate 1.) 

Exactly midway between 3 and y is a very curious 
nebula, like a ring* (Vide plate 8, fig* 6,) 

3 is a variable star, declining from the 3rd to about 
the 4th magnitude, at irregular intervals, twice in 12 
days, 19 hours* 

Double stars ft S { jj and a small star just by ij. 
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A'QUILA, ANTIFOTJS, & DELPHI'NUS, 

NINE IN THE EVENING. 

Juke, July— E* and S* E. 

August, September—S* E* S. and S. W. 
Ootober, November-—S. W. and W. 

A'QUILA. 

1 star, A'tair. 

2 ,, in the neck, £ y. 

1 ,, in the Southern wing, 

1 „ in the breast, fju 

2 ,, in the tail, e 

ANTIN^OUS. 

1 ,, in the arm, G. 

1 ,, in the shoulder, vi* 

1 in the side, t, 

1 ,, near the knee, h. 

2 n in the foot ? A L 

5 ,, in the bow, III G E D, 

DEItPHENUS. 

5 ,, a & y i e* 

Aquila and Antinons are accounted one constellation. 
Aquila may bo easily found in the heavens by three 
bright stars in a right line in its neck, and e f in the 
tail* 
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Animons is directly South of Aquila, and Ms left 
foot in tlie Milky Way* near Scutum SobicskL 
Tj varies from the 3rd to the 4th magnitude. 
DelpMnue is known by four stars in its lie ad , re¬ 
sembling a diamond. 

Double starsj y and a star to the west of 


SAGITTA'RIUS. 

NINE IN THE EVENING. 

July, August —S. IL and S. 

September, October-— 8. and S. W. 

1 star in the right hand, <r. 

1 ,, in the left arm, <p. 

2 ,, in the side, r £. 

1 ,, near the hand which holds the 

how, 5. 

1 „ in the how, fi. 

2 „ near the how, A e. 

2 „ in the head, o t, 

2 „ in the robe, d j. 

Sagittarius, like Scorpio, is so far to the South, 
that only the Northern part rises to the British Isles, 
This constellation may bo seen in the evenings of 
August; and is distinguished by an irregular quadri¬ 
lateral, formed by a ami r/i in the shoulder and arm, 
with t and f in the breast. Over this part of the 
figure is a line formed of stars in the face and head, 
slightly curving upwards. 
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CYG'NUS, VULPEC'ULA, AK'SER, ET 
SAGIT'TA. 

NIKE IN THE EVENING. 

May, Jitxt:, July—N. E. and E. 

August, Septembee, October—E. S, and W. near 
the zenith. 

Notescbeb, December, January-—W. and N. W. 

1 star in the tail of Cyg'nus, De'neb or 
Ari'ded. 

1 ,, in the beak, Albi'reo. 

1 ,, in the breast, y. 

2 „ in the pinions, 5 e. 

3 ,, in the North wing, 6 < k. 

4 ,, in the South wing, u £ ft. 

2 „ in the North foot, o. 

2 „ in the South foot, v £. 

3 ,, in the neck, vi % Q>. 

4 „ in Yulpec'ula et An'ser, a b c i. 

4 ,, in Sagit'ta, et fi y S. 

Cygnus is easily recognised by a great cross in the 
Milky Way, formed by five of its principal stars, 
which are situated obliquely, N. E. and S. W. 
Bench marks the upper part- of the cross, and Albi- 
reo its opposite extremity; the arms are formed by 
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§ in the N. W. and c on the S, E.; and nearly in the 
centre wo find y, at an equal distance from the two 
last mentioned stars, and almost in a line with Deneb 
and Albireo. This largo cross rises horizontally in 
the N. E* and sets perpendicularly in the N. W. 

The upper foot of Cygnus is distinguished by two 
clusters of stars marked and o , to the N. W. of 
Dcneb; and the other foot by p and £ at about the 
same distance from Deneb on the opposite side. 

The extremity of the lower wing is shown by 
which, with i and * in Pegasus, form a right-angled 
triangle. 

Bench is an Arabic word for the' tail; thus we 
have Dench Algcdi in tho tail of Capricomus, Deneb 
Kaitos in the tail of Cetus, &e. Deneb never seta to 
Great Britain. 

Alblrco is a beautiful double star, considerably 
unequal in size; large star, pale red; small one, a 
beautiful blue, distance 4G 1f . (Vide plate 1.) 

Cygnus is double ; nearly equal in apparent 
size; distance 15". This star has the greatest 
proper motion of any yet observed; amounting, 
according to Bessel, annually to more than 5% or 1 
degree in 700 years. This induced him to select it 
for the purpose of ascertaining the parallax of the 
fixed stars, and from a very great number of observa¬ 
tions, he states its annual parallax to be only about 
one-third of a second of a degree. According to these 
observations, and the calculations founded on them, 
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the distance of 61 Cygnus from us is 62,481,500, 
000,000 miles. This remarkable star may be found 
in the heavens by remembering that it is in a line 
with Deneb and v in the foot of Cygnus, and is just 
below the South foot, of that constellation. 

Double stars, 2nd and 3rd *i> ft, and one to the east 
of 6. 

Atair, Sagitta, and Alb ire o, arc at equal distances, 
and in a right line. 

Vulpecnla et Anser consist of a confused cluster of 
stare, of the 4th and 5tli magnitudes, between Sagitta 
and Cygnus. 

In the shoulder of the Fox is a very curious nebula, 
resembling a dumb-bell, which Lord Boss’s telescope 
has shown to be composed of an immense number of 
minute stars. (Vide plate 8, fig. 4.) 


CAPEICOK'NUS ET AQUA'RIUS. 

NINE IN THE EVENING. 

August, September — S. E, and 8* 
October, November — 8 . and S* W. 

2 stars in the horn of Capricormis, a 
2 „ in the tail, y called De'ueb Alge-di, 

and 5. 

AQTJA'RID S. 

2 „ in the shoulders, * /s. 
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2 stars in the hand, e 

1 „ in the leg, She'at. 

2 „ in the side and robe, fl /. 

3 ,, in the urn, y £ v\. 

Tho Lost rule for finding A<jminus is, that the three 
stars, y ( and */ m tho urn, are below the mano of 
Pegasus, and equally distant from Markab and Enifi 
a is a little to the right of the ura ; and a ft in the 
shoulders, tho two stars p and e in the hand, and a in 
the hom of Capricornus, are nearly in a right line, 
and equally distant from each other. 

Markab, She at in Aquarius, and Fomolhaut are in 
a line, directly North and South; and consequently 
come to the meridian together. 


PimS ADSTRAU3. 

1 star, Fo'malhaiit. 

5 ,, o 0 ju a s. 

Fomalhaut, in Arabic, means fish's mouth. 

As Fomalhaut is only about 4 hours above our 
horizon, and has then very little elevation, it cannot 
often be seen. The best season to observe it is in 
the evenings late in the Autumn, when Pegasus is on 
tho meridian. 
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PEG'ASUS ET EQUITLEUS. 

NINE IN THE EVENING. 

August, September—E. and S. E. 

October, November—S. 

December, January—S. W. and W. 

2 stars in the wing, M&r'kab anti APgenib. 

1 „ in the leg, Schcat. 

1 ,, in the nostril, E'nif* 

2 „ in the mono, £ 0, 

3 ,, in the legs, q t 

2 ,, in the chest, A 

2 „ in the side, v r. 

4 ,, in Eqmfleus, a $ y $. 

Pegasus and Ursa Major arts excellent constella¬ 
tions to start from, when surveying tho heavens on a 
clear evening. 

Pegasus may bo recognized by a largo square, 
formed with its three principal stars, Algcnib, Markab, 
and Schcat; and Alpbcratz in the head of Andromeda. 
This square is of great use in finding tho neighbour¬ 
ing constellations; it is connected by one of its stars 
with Andromeda; under its centre is the Southern 
Zodiacal Fish; above it is Gloria Frederici; and 
Euif is nearly midway between Markab and that 
interesting little asterism, Delphinus. 
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MISCELLANEOUS. 

5 stars in Lacerta, c g deb. 

4 ,, in Gloria Frederi'ci, i n x o. 

2 „ in Androm'eda, Al'pheratz and Mr- 

rach. 

8 „ in the Southern Zodi'acal Pish, p y 

x A m i fl 6. 

4 ,, in Taurus Poniatow'ski, n o p k. 

8 ,, in Serpens, Z v, 6. 

4 „ in the arm of Hercules, a p 5 0 . 

3 „ in the leg, » e 1 . 

2 ,, in the head of Draco, Kas'taban 

and Et'anin. 

3 „ in Scu'tiun Sobies'ki, m n 0 . 
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QUESTIONS FOR EXAMINATION 
ON MAP V. 

1. Point out Mar'kab, Ai'genib, Schc'at, 
Al'pheratz, De'neb, Ve'ga, A'tair, Mi-rach, 
and Fo'malhaut. 

2 . What small constellation is between 
Albi'reo and A'tair ? 

3. What small constellation is to the 
North of the large square in Pcg'asus ? 

4. What constellation is to the South 
of it ? 

5. Bepeat the rule for finding E'nif. 

6 . How is Cyg'nus found ? 

7. What constellation is between the 
head of Pcg'asus and Delphi'nus ? 

8 . What small constellation is in the 
Milky Way, near the foot of Antin'ous ? 

9. At what season can Pegasus be 
seen best ? 

10 . What two stars arc in a line 
between the shoulders of Aqua'rius and 
the horns of Capricornus ? 


n 
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11. Point out Albi'reo, and De'neb 
Alge'di. 

12. What is the course of the Ecliptic ? 

13. What kind of star is Ve'ga ? 

14. Describe £ in Ly'ra. 

15. What is the position of the large 
cross in Cyg'nus at the time of its rising, 
and what at the time of its setting ? 

16. How is the am of Aqna'rius 
situated ? 

17. Describe Albi-reo. 

18. Why did Professor Bessel select 
61 in Cyg'nus, for the purpose of deter¬ 
mining its parallax ? 

19. What does he calculate is the 
distance of this star from the earth ? 

20. What is the meaning of Fo'malhaut ? 

21. When we survey the heavens, what 
are the best constellations to begin with ? 

22. Does Yc'ga ever descend below the 
horizon in England ? 

23. Point out the place of the nebula 
in the shoulder of Vulpec'ula ? 

24. What two proper names lias # in 
Cyg'nus ? 


ON THE FIXED STAGS. 

WV V V 

CHAPTER I. 


THE NATURE AND NUMBER OF 
THE STARS. 


Of all the natural objects by which wo 
are surrounded, few have excited more 
attention, or been the subjects of greater 
admiration, than the fixed stars. But 
though mankind have in all ages been 
captivated by their brilliancy, and have 
used eveiy effort to discover their nature 
and design; yet, before the invention of 
the telescope, little of them was known 
even by the learned. And since the eye of 
science has been assisted by this wonderful 
instrument, though our knowledge of side¬ 
real astronomy has greatly increased, there 
are yet many particulars relating to them 
on which our information is comparatively 
limited and imperfect. 











7G 


They evidently are self-luminous, not 
shining by reflected light, but by their own 
innate brightness. For though their pre¬ 
cise distance is not yet perfectly ascertained, 
wo know it is so great as to render it im¬ 
possible they should si line by light derived 
from our sun. Each has therefore been 
considered as a sun, dispensing light- and 
heat, with all their accompanying influences, 
to a number of planets circling round it. 

When directing our attention to them, 
on a bright evening, wo are usually struck 
with their apparently infinite number; not¬ 
withstanding which, it is clearly ascer¬ 
tained, that the number of stars visible at 
one time does not exceed a thousand, 
unless we take into the account those that 
can be perceived by telescopes, when they 
indeed appear to be innumerable. 

The first astronomer, so far as wo 
know r , who attempted to make a catalogue 
of them, was Hipparchus, of Rhodes, 
who flourished about 120 years before 
Christ. This catalogue contained about 
1020 stars, but others have been fonned in 
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modern times, which comprise from fifty to 
a hundred thousand. Immense as this 
number is, it includes but a very small 
proportion of the whole. The larger and 
better the glasses, the more may be dis¬ 
covered ; but even with the best, there are 
myriads only just discernible. 

They are by no means equally distributed 
in the sky. In some parts not more than 
two or three can be seen through a large 
glass at one t ime ; while in the most crowd¬ 
ed parts of the Milky Way, Dr. Herschrl 
says he has had fields of view that con¬ 
tained no fewer than 588 stars in each; 
and these were continued for many minutes, 
so that in one q uarter of an hour’s time, 
there passed no less than 110,000 stars 
through the field of view of his telescope. 
In the space occupied by the neck of the 
Swan, between p and y of that constella¬ 
tion, the stars are found clustering with a 
kin d of division between; so that they 
may be considered as accumulating towards 
two different regions. In this space, taking 
an average breadth of about five degrees 
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of it, lie estimated that it contained more 
than 331,000 stars. “ In short," to use 
the words of Sir John Herschel, “the 
Milky Way, when examined through power¬ 
ful glasses, is found, (wonderful to relate,) 
to consist entirely of stars, scattered by 
millions, like glittering dust upon the black 
ground of the general heavens," and the 
glowing appearance of this belt is entirely 
owing to the combined lustre of this host 
of stars. 


QUESTIONS FOR EXAMINATION. 

1. Do the stars shine by their own or 
reflected light ? 

2. Why is it thought they do not shine 
by the reflected light of the sun ? 

3. What has each star been considered ? 

4. By what is each supposed to be 
surrounded ? 

5. What number of star's can be seen 
at one time, without a telescope ? 

6. Who first made a catalogue of the 
stars, and when ? 
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7. How many are inserted in modern 
catalogues ? 

8. Do these include the whole that 
can be seen ? 

9. How are the stars distributed in the 
sky? 

10. How many has Dr. Herschel seen 
at once through his telescope ? 

11. How many in a quarter of an 
hour? 

12. How does the Milky Way appear 
when viewed through a telescope ? 

13. What is the glowing appearance of 
this belt owing to ? 








CHAPTER. II. 


THE MAGNITUDE OF THE STARS. 


It is generally considered that stars of 
the sceond magnitude arc twice as far 
removed from us as those of the first— 
the third, three times — the fourth, four 
time", &c.; the difference in their apparent 
size resulting from the different distances 
at which they are placed. Although tins 
may he assumed as true in general, yet we 
cannot but imagine there is the same 
difference in the dimensions, motions, and 
even physical construction of these bright 
orbs as in the other works of creation. 

If we suppose for a moment that they 
arc all nearly of one size, and at about the 
same distance from each other as from us ; 
their various magnitudes arising only from 
the different distances at which they are 
placed; and likewise imagine them to be 
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scattered throughout the universe, some¬ 
thing like the dots in fig. 1, plate 5 : then 
drawing several concentric circles round the 
earth E as a centre, all the dots enclosed 
in the first circle will represent the stars 
of the first magnitude—those between the 
first and second, the stars of the second 
magnitude, &c. The result of this suppo¬ 
sition accords with observation ; since there 
are not more than about twenty stars of 
the first magnitude ; nearly four times as 
many of the second ; upwards of ton times 
as many of the third, &c., the numbers in¬ 
creasing as the stars diminish in apparent 
size, till we sometimes meet with several 
hundreds of the more minute in a single 
field of view of our telescopes. Considered 
in this way, we are quite justified in con¬ 
cluding that these bodies are not all at the 
same distance from us, nor does the differ¬ 
ence in their apparent size result principally 
from a real difference in their magnitudes. 
There is, notwithstanding, one circumstance 
which seems to indicate a considerable 
diversity in their hulk; viz., that some 
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of the smaller stars are observed to have a 
greater proper motion than the larger ones. 
Now as a vast number are observed to have 
a constant, though extremely slow motion, 
it appears highly probable, that none are 
absolutely at rest. We should therefore 
expect that the change of place in those 
nearest to us would be the most perceptible, 
and consequently the greatest in stars of the 
1st or 2nd magnitudes. We have, however, 
a remarkable instance to the contrary in 61 
in Cygnus,* which, though only of the otk 
magnitude, is subject to a greater proper 
motion than has been observed in any other. 
If, therefore, we conclude that this star is 
nearer to us than Si'rius, Arctu'rus, and 
others of that class, it must intrinsically be 
much smaller, and thus prove that there is 
a great difference iu their real dimensions. 
But till the distance of the fixed stars is 
ascertained, wc have no (lata from which to 
estimate their admeasurement. We are 
perfectly certain, as the distance must be 
very great, they are bodies of immense size; 


* Vide Map 5, near the south foot of Cygnus, 
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otherwise they would be altogether invisible 
from our terrestrial sphere, or from any 
part of the solar 1 system; and from all the 
observations and reasonings which have 
been entered into on this subject, we have 
no proof that any of the star's arc less than 
the snn, but it is more probable that many 
of them equal, and even far surpass that 
luminary in their dimensions and splendour. 

QUESTIONS FOE EXAMINATION. 

1. How much further from us than 
stars of the 1st magnitude, arc those of 
the 2nd, 3rd, and 4th generally considered 
to be ? 

2. To what is the difference in their 
apparent sizes supposed to be owing ? 

3. What arc we quite justified in con¬ 
cluding from there being so many more 
small than large stars ? 

4. What are a number of the stars 
found to have ? 

5. Is it probable any of the fixed stars 
are absolutely at rest ? 
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6. The motion of which stars is likely 
to be the most perceptible ? 

7. Which star has the greatest proper 
motion of any that we have observed “? 

8. If wo conclude that 61 in Cygnus is 
nearer to the earth than Arcturus and 
Birins, what does this prove in respect to 
its size, and to the stars in general being 
of one dimension ? 

9. Why cannot we estimate the real 
size of the stars ? 

10. "Why are we certain the stars are 
bodies of immense size '? 

11. What have we no proof of ? 

12. What is most probable in reference 
to their size ? 


CHAPTER 111. 


THE DISTANCE OF THE STARS. 


To find the distance of the fixed star’s 
has been a problem which many eminent 
astronomers have attempted to solve; but 
about which, after all, we remain in some 
measure still in the dark. For the purpose 
of furnishing astronomers with the proper 
means of determining this difficult question, 
Dr. Herschel published his valuable cata¬ 
logues of double stars, which have led 
to such important discoveries in another 
branch of this interesting science, and 
which will be noticed in their proper place. 

The method of ascertaining the distance 
of these bodies from us, is to select two or 
more stars very close to each other, and of 
different magnitudes; the first circumstance 
is important, that the space may be mea¬ 
sured with the greater nicety, and the latter, 
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because it is generally considered, where 
two stars do not form a binary system or 
double star, that the smaller is more distant 
than the larger: they are then viewed in 
opposite seasons from opposite parts of the 
earth’s orbit. Thus (plate 5, fig. 2,) let 
S represent the sun, A B C 1) the earth's 
orbit, E and F two star's selected for this 
purpose. When viewed from C, the star 
E would be seen in the line C E, and the 
star F in the line C F, but when observed 
from A, the opposite point of the earth’s 
orbit, 190 millions of miles from C, they 
would respectively bo seen in the lines A E, 
and A F, evidently appearing much further 
apart in the latter case than in the former. 
This would happen, if the diameter of the 
earth’s orbit bore any sensible proportion 
to the distance of the fixed stars, in which 
case the alteration in their distance would 
be perceptible, and from thence astrono¬ 
mers would, without difficulty, be able to 
determine their distance from us. 

Dr. Bradley and other eminent astrono¬ 
mers assert, that had this difference, called 




























88 


the parallax of these bodies, been only a 
single second of a degree, or a space equal 
to the two thousandth part of the apparent 
diameter of the sun or moon, such arc the 
number and accuracy of their observations, 
that they must have detected it; but even 
this minute difference they were never able 
to discover. Supposing it however to bo n 
single second, even in that case, the distance 
of the nearest fixed star almost exceeds be¬ 
lief, being no less than 20,110,000,000,000 
or more than twenty billions of miles. 

But within the last few years, Professor 
Bessel, of Berlin, from a great number of 
observations, with a telescope of very large 
dimensions, states that he has ascertained 
the parallax of G1 in Cygnus to he only 
one third of a second of a degree, or tho six 
thousandth part of the diameter of the moon. 
This difference is so minute, that it requires 
to be verified by other observations; and as 
instniments are improved, there is little 
doubt that the difficulties will yield to the 
industry and perseverance which are em¬ 
ployed in this department of science. 
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But if Professor Bessel’s observations 
can be depended on, then will the space 
that intervenes be three times as far as 
above stated, viz. 0*2,481,500,000,000, or 
sixty-two billions, four hundred and eighty- 
one thousand, five hundred millions of 
miles. There is no difficulty in expressing 
this number in figures, though the mind is 
utterly incapable of forming any conception 
of its extent; and when we calculate the 
time it would occupy for those bodies, 
whose motion is the most rapid we are 
acquainted with, to pass over this space, 
the result is almost incredible. Supposing 
a carriage on a railroad to travel GO miles 
per hour, day and night, it would be 
118,750,059 years in moving this distance; 
which is about 20,000 times the number of 
years that have elapsed since the creation. 

But the swiftest motion we are acquainted 
with is that of light, which moves at the 
rate of twelve millions of miles in a minute. J 
The circumference of our globe is twenty- 
five thousand miles; yet would this subtle 
agent move t hrough eight times that distance 
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in n single second of time, or round our 
earth in the eighth part of a second; it 
requires only a second and a quarter in 
passing from the moon to the earth, and 
eight minutes to travel ninety-five millions 
of miles, the distance of the sun from the 
earth; yet, although flying with this incon¬ 
ceivable velocity, does it require 10 years 
and 114 days to dart across the mighty 
interval, which separates us from the near¬ 
est fixed star. 

As, therefore, we behold bodies that are 
self-luminous only by the light that ema¬ 
nates from them, it follows that when we 
are looking at the fixed stars, we do not 
behold them as they exist at the time of 
observation, but as they were ten years 
before; thus, when I view a star in 1847, 
I behold it really as it existed in 1837, the 
rays of light entering my eye having been 
the intermediate ten years on their journey; 
and should a new star be created, we must 
be ignorant of its existence for ten years, 
as the first ray which it emitted would 
require that time to reach our earth; and 
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should one of the stars become extinct, the 
light which last left it would be ten years 
before it arrived at our world, and it would 
thus appear to be visible ten years after it 
really was extinguished. 

Of course these calculations apply only 
to those stars whose distance is the least; 
but if we imagine with Sir W. Herschel, 
that a star of the 2nd magnitude is at twice 
the distance of one of the 1st, the 3rd at 
twice the distance of the 2nd, &c., at what 
an immense distance must those minute 
points be which are just perceptible through 
the most powerful glasses! The almost 
infinite space which intervenes between us 
and them seems to justify the surmise of 
Huygens, that it is not improbable there 
are stars so distant, that although their 
light has been travelling ever since the 
creation, it has not yet reached the earth. 

QUESTIONS FOR EXAMINATION. 

1. Has the precise distance of the fixed 
stars been ascertained ? 
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2. Who published a catalogue of double 
stars, and for what purpose ? 

3. W T hat are selected for the purpose 
of ascertaining their distance ? 

4. What two circumstances are re¬ 
quired, and why? 

5. Describe from plate 5, fig. 2, the 
method of finding the distance of the 
fixed stars. 

6. What part of the diameter of the 
sun or moon is a second of a degree equal 
to? 

7. Supposing the parallax of a star to 
he a second of a degree, what would be its 
distance ? 

8. Upon what star did Professor Bessel 
make a great number of observations ? 

9. What does he state the parallax and 
distance of GX in Cygnus to be ? 

10. In what time would a carriage on 
a railroad travelling 60 miles per hour, 
pass over this distance ? 

11. How far does light travel in a 
second ? 
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12. How long is it in passing from the 
moon, the sun, and the fixed stai-s ? 

13. Mention some circumstances illus¬ 
trative of the immense distance of these 
bodies. 
















CHAPTER IV. 


NEW STABS, 


Thebe are many indications, that exten¬ 
sive changes arc frequently taking place in 
I the vast regions by which we are surrounded. 
Among the celestial phenomena that have 
excited the attention of astronomers, may 
be reckoned the appearance, in different 
ages, of new stars. 

The first of these visitants was observed 
by Hipparchus of Rhodes, about 120 years 
before the Christian sera, which induced 
him to make a catalogue of the stars, and 
between this time and the year 1572, 
three or four others were seen ; but in the 
latter year, a new star was observed in 
Cassiopeia, not visibly changing its posi¬ 
tion, and forming nearly a rhombus with 
the three largest stars, a (i and y in that 
constellation. Its appearance was sudden, 
and so brilliant as to surpass Lyra and 
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Sirius. It shono with its greatest splendour 
for about three weeks, and after that, 
gradually diminished in size for about 
fifteen months, and then became invisible. 
In 1604, another was seen, near the heel 
of the right foot of Serpenta-rius. 

All the new stars on record seem, like 
the above, to have burst forth at once with 
great brilliancy, and afterwards gradually 
to have become fainter, till they could no 
longer bo seen, and have never ro-appeared. 

As no records arc preserved of more than 
five or six of these new stars, and those 
having been observed at long intervals, 
and before the invention of telescopes, 
astronomers are very much in the dark as 
to their nature, and the cause of their 
sudden appearance and departure. 

QUESTIONS FOR EXAMINATION. 

1. What remarkable appearances in the 
sky have been seen in different ages ? 

2. Who observed a new star before the 
Christian {era, and what did it induce him 
to do ? 
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3. Describe the place and the appear¬ 
ance of the new star in Cassiope'ia. 

4. In what way do these stars usually 
first appear, and how do they disappear ? 

5. How many of these stars arc recorded 
to have been observed ? 


CHAPTER V. 


VARIABLE STARS. 


Among other remarkable phenomena of 
the heavens, may be reckoned the variable 
or periodical stars. These are found to 
change from a greater to a less degree 
of brilliancy, and hack again in certain 
periods. 

The following are among the most noted 
of this class ; Mi'ra, or the wonderful star, 
in the neck of Ce'tus. It remains in its 
greatest brightness about a fortnight, being 
then nearly equal to a star of the second 
magnitude; it decreases during three 
months, till it becomes completely invisi¬ 
ble ; in which state it remains about five 
months, when it again becomes visible, and 
continues increasing during the remaining 
three months of its period, but it docs not 
always return to the same degree of bright¬ 
ness, nor increase and diminish by the 

E 
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same gradations. But after it lias disap¬ 
peared to the naked eye, it may be traced 
to its lowest magnitude with a telescope of 
moderate powers, (Vide map 2.) 

Another of these variable stars is Algol, 
in Caput Medusas. It usually appears of 
the second magnitude, and such it con¬ 
tinues for the space of 2 days, 14 hours, 
when it suddenly begins to diminish in 
splendour, and in about 3J hours is 
reduced to the 4th magnitude. It then 
begins to increase, and in 3^ hours more, 
is restored to its usual brightness; going 
through all its changes in 2 days, 20 
hours, 48 minutes, or thereabouts. (Vide 
maps 1 and 2.) 

A few other stars, smaller than these, 
have been observed to vary about one 
magnitude, but the above-mentioned are 
the most remarkable. Several conjectures 
have been formed to account for this 
periodical variation. Sir W. Ilerschcl 
says, dark spots on large portions of the 
surface, less luminous than the rest, turned 
alternately in certain directions, either 
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towards or from us, will account for all the 
phenomena of periodical changes in the 
lustre of the stars so satisfactorily, that we 
certainly need not look for any other cause. 
Other astronomers, however, have imagined 
that the oecultation is occasioned by the 
interposition of opaque planetary bodies, 
revolving round these luminous bodies, as 
our earth does round the sun. Whichever 
of the above solutions we adopt, these 
appearances render it highly probable, not 
only that the stars, in common with our 
sun, and all the planetary bodies within 
our observation, revolve on their axes, but 
that they arc accompanied by numerous 
worlds, to which they are constantly dis¬ 
pensing light and heat, with all their 
attendant blessings. 

QUESTIONS FOE EXAMINATION. 

1. What are variable stars ? 

2. Belate the changes to which Mira 
is subject, 

3. Do the same with those of Algol. 
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4. How does Sir W. Hersckel account 
for these appearances ? 

5. What have other astronomers 
imagined ? 

6. What two circumstances does the 
variation in the stars render highly 
probable ? 


CHAPTER VI. 


DOUBLE, TREBLE, AMD QUADRUPLE 
STARS. 


Among all the discoveries of that 
celebrated astronomer, Sir W. Hcrschel, 
none have been so wonderful and important 
as that of double, treble, and quadruple 
stars. Previous to about 1770, when, 
furnished with liis excellent and powerful 
instruments, he undertook a survey of the 
heavens, a few of these bodies were known 
to be double; but in the Philosophical 
Transactions for 17S2 and 1785, he has 
presented us with lists of a thousand of 
these very curious objects. 

To the naked eye a double or treble star 
exhibits no appearance that would lead us 
to imagine it differed from the surround¬ 
ing ones. Without the aid of telescopes, 
and frequently very powerful ones, they 
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cannot be seen double; if they are so far 
apart as to be distinguished separately 
without a glass, they are not classed with 
the double stars, but are properly two 
distinct ones. The component parts of 
these very curious objects arc sometimes 
equal or very nearly so; the combination 
is often a larger accompanied by a smaller, 
like a planet and its satellite; the latter 
sometimes so minute as to require teles¬ 
copes of the most exquisite workmanship 
to render it visible. This great excellence 
in the in .truments is frequently requisite to 
separate them; for many are so close, as 
when magnified even 200 times, to appear 
only like a single star; but with a power 
of 400 or 500, they have been clearly 
divided. Tho following extracts from Dr. 
Herschel's first catalogue of double stars, 
will convey some idea of tlieir minuteness; 
as well as the indefatigable zeal and per¬ 
severance of this excellent observer. 

v| in Corona Borealis, double, a little 
unequal, they are whitish stars, they seem 
in contact with 227, and though I can see 
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them with this power, I should certainly 
not have discovered them with it. "With 
460, less than a quarter dhimeter apart. 
With 032, fairly separated, and the interval 
a little larger than with 460. With 460 
they are as fino a miniature of i in Bootes, 
as that is of a in Gemini. (Vide plate 4.) 

‘ ‘ One of tho most minute of all the double 
stars I have yet found, is the small teles¬ 
copic star near the preceding h in Draco, 
considerably unequal, both dusky white, 
inclining to red. With 460, they seem in 
contact; I have, however, had a very good 
view of a small dark division between them; 
they arc too minute for any micrometer I 
have. It is in vain to look for them if 
every circumstance is not favourable. The 
observer, as well as the instrument, must 
have been long enough in the open air to 
acquire tho same temperature. In very 
cold weather an hour at least will be 
required, but iu moderate temperature half 
an hour will be sufficient. 

Another circumstance which adds greatly 
to tho interest of these telescopic objects, is 
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the beautiful colours they exhibit; as the 
following extracts from the above-mentioned 
catalogue will shew. 

“ vi in Cassiopeia, double, very unequal; 
larger, fine white; smaller, fine garnet; 
both beautiful colours. (Vide plate 1.) 

“ y in Andromeda, Almaach, double, very 
unequal; larger, reddish white; smaller, 
fine light shy blue, inclining to green; a 
most beautiful object. (Vide plate 2.) 

“ Albirco, 0 in Cygnus, double, consider¬ 
ably unequal; larger, pale red; smaller, 
a beautiful blue.’' (Vide plate a.) 

It is perhaps necessary to remark, that 
the observations on these stars were made 
with telescopes 10 or 20 feet long. While 
therefore, it would be in vain to look for 
the more remote objects of this class with 
ordinary glasses, neither must we expect to 
see the colours with the brilliancy and 
beauty described above. Many of the 
double stars are, notwithstanding, easily 
separated with common glasses of moderate 
power. I would recommend those who 
wish to examine these curious objects, and 
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try the power of their glasses; first to be 
quite sure they know the stars they intend 
to inspect, and then to begin with those 
which are the widest, and most nearly equal 
in size; and afterwards to proceed to the 
closer and more unequal. 

For the use of persons having telescopes, 
but who have not access to the several 
catalogues of double stars, nebula), &c., 
contained in the Philosophical Transactions, 
I have subjoined a number of them, 
selected from that storehouse of astronom¬ 
ical knowledge; these are arranged under 
each constellation, and will be found 
among the notes to the lessons in the 
early part of this volume. Those most 
easily seen are usually placed first, it will 
therefore bo desirable to begin with them, 
and proceed in something like the order in 
which they are placed in each constellation, 
and young astronomers must not be dis¬ 
couraged, nor condemn their glasses, if 
they cannot separate the more minute. 

Whether the coloured appearance of 
these distant bodies be inherent, or arises 
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from their position in respect to each 
other, is a question on which philosophers 
are not agreed. Sir J. Herschel says, 
“ insulated stars of a red colour, almost as 
deep as that of blood, occur in many parts 
of the heavens, but no green or blue_star, 
of any decided hue, lias, we believe, ever 
been noticed, una ssociated with a com¬ 
panion brighter than itself.” 

QUESTIONS FOR EXAMINATION. 

1. What is meant by a double star ? 

2. Who discovered a great number of 
these curious objects ? 

3. Are the component parts of all the 
double stars at the samo distance ? 

4. Describe the different kinds of double 
stars. 

5. What circumstance often renders the 
combinations in these stars very beautiful ? 

0. On what question, in relation to 
these bodies, are philosophers not agreed ? 

7. What does Sir J. Herschel say 
occurs in many parts of the heavens ? 


CHAPTER VII. 


BINARY SYSTEMS. 


Sin W. Herschel’6 object, in making his 
lists of double stars, was principally with a 
view to determine their annual parallax; 
but they led to important results of another 
kind, which ho did not at that time anti¬ 
cipate. In these catalogues, he not only 
recorded the comparative sizes, and differ¬ 
ent colours of these interesting objects; 
but the distance and relative situation of 
their component parts. On examining 
them for about twenty years, he was much 
surprised to find a considerable change 
take place in the rclativo position of 
several, so that a line joining the two, 
altered its direction; in fact, that the two 
bodies composing a binary star, mutually 
circled round each other, or rather round 
the centre of gravity between them. This 
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discovery was announced by Sir W. Her- 
schcl in 1S03, and as great attention was 
immediately directed to them, the periods 
in which the revolutions of several are 
performed, have been ascertained. Some 
of these are of great length ; while others 
have made more than one revolution since 
they were first observed. 

Upwards of sixty instances of decided 
c hange in the, position of the two parts of 
different binary stars have been observed. 
Among the most conspicuous of those, 
whose respective periods of revolution have 
been determined, are the following: 


fa ^ y in Leo 1200 years. 

7 Virgo 

628 years. 

61 Cygnus 

452 years. 

<r Corona 

280 years. 

Castor 

252 years. 

70 Ophiucus, or p in 
Taurus Poniatowski 

SO years. 

£ Ursa Major 

58 years. 

£ Cancer 

55 years. 

v, Corona 

43 years. 
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Here then, instead of one sun, sur¬ 
rounded with a number of planets, we 
discover two, mutually attracting each 
other, and circling round their common 
centre of gravity; each, most likely, the 
centre of a system, and the source of 
light and heat to surrounding worlds. 
When the orbits of these binary systems 
arc perpendicular to the line in which we 
behold them, they appear to us to remain 
nearly at the same distance from each 
other, during the whole revolution; as in 
the case of Castor and some others, only 
altering their relative position: thus—Let 
A and 33, fig. 1, plate 0, be the two stars, 
equal in size, moving in the same orbit, 
round the common centre of gravity C. 
While one moves from A to E; the other 
will pass from B to D; and when they 
shall have performed one quarter of a 
revolution, that which commenced at A, 
will he found at G, and the other at F, 
evidently continuing at the same distance, 
while a line connecting the two, would 
constantly alter its direction. When the 
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orbits of these bodies lie obliquely to our 
view, their apparent motion and distance 
apart, are subject to great variation; thus 
when one is at A, (fig, 2,) and the other at 
B, they would appear the farthest asunder; 
but when each has moved through a quarter 
of its orbit, and the}' are respectively at F 
and Or, travelling in opposite directions, one 
to the light and the other to the left, the 
change in their apparent distance and posi¬ 
tion will be comparatively rapid'; but while 
passing round those parts of their path about 
A and B, the one advancing towards, and 
the other receding from us, the variation 
in their distance and position would, for a 
considerable time, be scarcely perceptible. 
Sometimes the plane of their orbits is in 
the same direction as our line of vision. 
In this case, they appear farthest apart at 
A and B, (fig. 3,) when their apparent 
motion, as in the last ease, is very slow; 
their rate of travelling, however, is grad¬ 
ually increased as they mutually approach 
the centre C, where it is most rapid, on 
reaching which, they no longer exhibit the 
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appearance of two bodies, but one; the 
nearest passing in front of the other. 
When in this position, they cannot, even 
with the most powerful glasses, he dis¬ 
tinguished from a single star. Here then 
we have a phenomenon quite new in astron¬ 
omy; viz. the occupation of one star by 
another, this is very nearly the case with 
the star { in Hercules. With a power of 
400, in July, 1782, the two stars were half 
the diameter of the smaller one asunder. 
In 1795, Dr. Herschel found it difficult to 
perceive the small one with the same power. 
In 1802, it could no longer be scon at 
all, but the apparent disc of the larger 
seemed to be a little lengthened one way. 
With his 10 feet telescope, and a power of 
600, he found it to have the appearance of 
a star in the form of a wedge. On the 
11th of April, 1803, he examined it again 
with a power of 2140, and found it, as 
before, a little distorted, but there could 
not be more than about three-fourths of 
the apparent diameter of the small star 
wanting, to render it a complete occupation. 
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“Most probably” he observes, “the 
path of the motion is not quite central; if 
so, the disc will remain a little distorted 
during the whole time of the conjunction.” 
The star y in Virgo, has presented phe¬ 
nomena nearly similar to those of ( in 
Hercules. 

The discovery of these binary systems of 
stars, in which two suns appear mutually 
revolving round each other, has afforded 
ample scope for the imagination to expa¬ 
tiate in. We cannot forbear sometimes 
imagining, what are the circumstances of 
the beings by whom the planets are inhab¬ 
ited, which, in all probability, circle round 
the adjacent luminaries. 

Supposing A and B, fig. 4, to be the 
bodies we behold, as the component parts 
of a double star ; and each to be surrounded 
by planets, moving in orbits represented by 
the dotted circles. When these surround¬ 
ing A, arrive at D, or any of the other set 
at &, they would be placed between two 
suns, a nearer and more distant one ; and, 
if they revolved on their axes, would 





































114 


experience the extraordinary phenomenon 
of having one of those luminaries rise 
when the other sets; and when either was 
in the opposite point of its orbit, as at E 
or F, both suns would appear in the same 
part of their firmament, rising and setting 
together. 


QUESTIONS FOE EXAMINATION. 

1. What was Dr. Hcrschel’s principal 
object in making his list of double stars ? 

2 . What remarkable change did he 
discover in these bodies ? 

3. What kind of motion in them did 
he discover ? 

4. What lias been ascertained relative 
to the double stars ? 

5. Is the time of revolution alike in all 
these bodies ? 

6 . In how many double stars have 
decided changes been observed to take 
place ? 

7. Mention the most remarkable of 
them, and the periods in which they 
revolve. 
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8 . What is it probable each part of a 
double star is ? 

9. How do they appear when their 
orbits are perpendicular to the line in 
which we observe them ? 

10. Explain by fig. 1, plate 6, the 
changes to which these stars, when in this 
position, are subject. 

11. Explain by fig. 2, the changes 
when their orbits are oblique to our Hue of 
vision. 

12. Describe by fig. 3, their appear¬ 
ance when their orbits are in the same 
direction as our line of vision. 

13. Describe by fig. 4, the circum¬ 
stances in which wc may imagine the beings 
are placed, who inhabit the planets by 
which these double stars arc probably 
surrounded. 












CHAPTER Vm. 


NEB DIi jE. 


Is many parts of the heavens, we may 
observe with the unassisted eye, groups or 
clusters of stars. In these rich spots, a 
number of stars of different magnitudes, 
are congregated together. Of this kind 
arc the Ilyades, the Pleiades, and Coma 
Berenices. When such associations are 
examined with powerful instruments, a vast 
number of stars of different magnitudes 
become visible, which were entirely unseen 
without their assistance. (Vide plate 4.) 
When these clusters are so distant, that 
none of the individuals of which they arc 
composed can be discerned without the aid 
of glasses, they are called, from their 
cloudy appearance, nebulae, a latin word, 
signifying clouds or mists. A few of the 
larger nebulae, as that near y in Andromeda, 
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and Prcesepe in Cancer, are visible to the 
naked eye; but they are, for the most 
part, telescopic, and beyond the reach of 
any but the most powerful instruments. 

There are various forms and kinds of 
nebulae, but they may all be reduced to 
two great classes; the resolvable, and the 
irresolvable; that is, those which may be 
resolved into clusters of stars by powerful 
telescopes, of which kind Prcesepe in 
Cancer is an example, (vide plate 4,) and 
those which no telescope hitherto con¬ 
structed, has yet been able to resolve into 
starry groups; of which latter kind the 
above-mentioned nebula in Andromeda, 
(vide plate 3, fig. 2,) and the remarkable 
one in the sword of Orion arc instances. 

These mysterious objects exhibit a great 
variety of forms. Resolvable nebulas are 
almost universally round or oval. Irresolv¬ 
able are sometimes spindle-shaped ; in other 
eases, but more rarely, their form is that of 
a broad ring. Sometimes the nebulosity is 
spread over large spaces in the heavens, 
but so faintly as to be visible only through 
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powerful glasses. Vast multitudes are so 
faint as to be with difficulty discerned at all, 
till they have been some time in the field 
of the telescope. The nature of these dim 
objects, which seem to be even further 
removed from us than the fixed stars, has 
been the subject of much speculation. That ' 
by far the greater number of them consist 
of stars there can bo little doubt, hut some¬ 
times the nebulous matter, exhibiting a 
self-luminous or phosphorescent appear¬ 
ance, seems to he disseminated through 
extensive regions of space, in the manner 
of a cloud or fog; while in other cases, it 
is so much concentrated, that it looks like 
a star with a burr round it. The only 
point of resemblance which obtains in all 
nebulas, is that they are self-luminous, by 
which they are rendered visible, notwith¬ 
standing the immeasurable distance that in¬ 
tervenes between them and us. But though 
the nature of those obscure objects is in¬ 
volved in much mystery, we may reasonably 
hope, that as instruments are improved, 
they will yield to the sldll and perseverance 
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employed in this department of science ; 
and that many particulars, relative to their 
mode of existence, will he discovered.* 

In plate 3 will he found a representation 
of some of the more curious objects of this 
class, which are described in the lessons in 
the early part of this volume. They are 
in the following constellations :— 

No. 1. Hercules. 5. Lyra. 

2 . Andromeda. 0. Between Algol 

3. Canes Venatici. and Almaach. 

4. Yulpecula. 7. In Serpens. 

QUESTIONS FOB EXAMINATION. 

1 . Wliat is the difference between 
clusters of stars and nebulae ? 

2 . Arc they generally visible to the 
naked eye ? 

3. How many classes are they divided 
into ? 

* Thu Philosophical Transactions for 1333, contain a splendid 
paper by Sir J, Horschel, comprising a list of 2500 nebulae and — 
clusters of stars, with very beautiful drawings of the most 
remarkable. 

By the powerful aid of Lord Louse's immense telescope, several 
ncbultr, previously irresolvable, have been found to consist of 
immense clusters of minute stars. 
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4, What is meant by resolvable anti 
irresolvable nebulffi ? 

5 . Give an example of each. 

G, What is the usual shape of resolv¬ 
able nebulse ? 

7. Mention the shape and general 
appearance of different nebulae. 

8 . What is the only point of resem¬ 
blance among them ? 

9. What is said of the nature of these 
objects ? 


CHAPTER IX. 


FAILING OR SHOOTING STARS. 


It is seldom we are abroad for any 
considerable time in a clear evenin' 11 , 
without having our attention arrested by 
falling or shooting stars. Although most 
frequently seen in tropical regions, yet are 
they common to all parts of the earth, and 
perhaps, in this country, are more numerous 
in the autumn than in any other season. 
They seem to burst suddenly upon our 
view, and to dart with great rapidity across 
the heavens, leaving a train of light behind 
them till they become extinct. They have 
been observed to move in every direction 
e xcept upward s. Their altitude must be 
very considerable, for Brydonc~informs us 
lie observed some of these meteors from 
the summit of Mount Etna, which still 
appeared to be as much elevated above 
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him, as those seen from the plain ; so that 
in all probability they move in regions near 
the bounds which philosophers have as¬ 
signed to our atmosphere. At different 
periods these bodies have appeared in 
such numbers and splendour as to have 
become objects, not only of the highest 
admiration, but of terror. This was par¬ 
ticularly the case on the evening of the 
12 th, and the morning of the 13tli of 
November, 1833, in the United States of 
America. The following abridged account 
of this phenomenon, from the Now A orlt 
Commercial Advertiser of Nov. 18th, 
1833, is from Dr. Dick’s “ Sidereal 
Heavens,” (page 320,) where may be 
found a farther description of these ex¬ 
traordinary appearances. 

“The sky was remarkably clear on the 
night of this remarkable phenomenon. 
Some time before twelve o’clock, the 
meteors so frequently seen on summer 
evenings, called shooting stars, were ob¬ 
served to fall with unusual frequency and 
splendour. They continued from that 
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hour to flash athwart the skies more and 
more, until they were eclipsed by the 
glories of the rising sun this morning. 
From fonr to six they were most numerous 
and refulgent. Within the scope that the 
eye could contain, more than twenty could 
be seen at a time, shooting, (save upward) ~f- 
in every direction. Not a cloud obscured 
the broad expanse, and millions of meteors 
sped their way across it on every point of 
the compass. Were it possible to enu¬ 
merate them in the swiftness of their 
arrowy haste, we might venture to say that 
for the space of two hours, intervening 
between four and six, more than a thousand 
per minute might have been counted. 
Their coruscations were bright, gleamy, 
and incessant, and they fell thick as the 
flakes in the early snows of December. 

In one instance we distinctly heard the 
explosion of a meteor that shot across to 
the north-west, leaving a broad and lumi¬ 
nous track, and witnessed another, which 
left a path of light that was clearly discern¬ 
ible for more than ten minutes after the 
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ball, if such it was, had exploded. Its 
length was gradually shortened, widening 
in the centre, and apparently consisted of 
separate and distinct globules of light, 
drawing around a common centre, glim¬ 
mering less and less vividly, until they 
finally faded in the distance. Compared 
with the splendour of this celestial exhi¬ 
bition, the most brilliant rockets and fire¬ 
works of art, bore less relation than the 
twinkling of the most tiny star to the 
broad glare of the snn. The whole 
heavens seemed in motion, and never 
before has it fallen to our lot to observe a 
phenomenon so magnificent and sublime.” 

Similar appearances, though less bril¬ 
liant, were observed, both in Europe and 
America, on the night between the 12th 
and 13th of November, in the years 1834, 
1835, 1830, and 1837; and although for 
the last few years the accounts have not 
been so striking, yet the recurrence of 
the phenomenon on the same night in suc¬ 
cessive years, should induce us attentively 
to observe the heavens at this season. 
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Prom the suddenness with which these 
meteors make their appearance, their 
cv anescent characters, and the rapidity 
with which they move, it is evident they 
are almost infinitely nearer to us than the 
fixed stars, and are entirely of a different 
nature. Many philosophers are of opinion 
that they have their origin beyond the 
limits of our atmosphere, which they enter 
with amazing velocity, and being of a 
combustible nature, thence become ignited, 
and exhibit the luminous appearance we 
observe, till they become extinct, and the 
matter ot which they were composed is 
dissipated. Many of them must be bodies 
of great magnitude, or they could not be 
visible at the distance they are from us. 
But of their nature and origin, as well as 
the purpose they are intended to answer 
in the economy of nature, we are almost 
entirely ignorant.* 

* For mom extemTV and minute information on the several 

l T d skf ' tdl " f Si,]£ ’ r «‘ l1 Antwnomv, the 
student is 1 iten eel to tho Transactions ol' this Philosophical and 

^Zs m ’* Cl t 1 )io fc 'hStk. S ’l-‘' nd tW !al i ly fn “ Dr ' Aareal- 

BMfn A be , !t >!, 1 "" tllft fitted stars ever published, Lein- 

as n?u " ! “fent of its information, 

UonToft^iSSr Ch “ ChaTaCtCristie of #U iLc 
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QUESTIONS FOE EXAMINATION. 

1 . Describe the general appearance of 
falling or shooting stars. 

2. What does Brydone relate of them ? 

3. When have they been observed in 
great numbers ? 

4 . Are they of the same nature as the 
fixed stars ? 

5. What peculiarities connected with 
them show they are not ? 

6 . Where do many philosophers 
imagine they have their origin ? 

7. When do they ignite ? 

8 . Why must they be bodies ot great 
size ? 

9 . What is said of their nature and 
origin ? 


CONVERSATIONS 


ON THE HEAVENS. 

CONVERSATION I. 


J ANTT AEY— Ten in the Evening. 
FEBRUARY— Eight. 


A. A clear evening at this season of 
the year, certainly affords one of the most" 
brilliant prospects in nature. The extreme 
transparency of the atmosphere enables us 
to perceive many minute stars, even of the 
seventh magnitude; while those of every 
size seem to vie with each other in con¬ 
tributing to the splendour of the firmament. 

B. How many large stars are present! 
What is the name of this beautiful white 
one, nearly over our heads ? 

A. Capella, in the shoulder of Auriga; 
and observe the 3 in the other shoulder, a 
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short distance to the east, and those three 
smaller stars forming a triangle, near 
Capella; how bright they are ! 

B. I suppose that large star between 
the shoulders of Auriga and those of 
Orion, is 0 in the extremity of the 
Bull’s northern horn, on which the foot 
of Auriga is placed, and the smaller star, 
somewhat under it, is K in the southern 
horn. 

A. Just so. Now you may easily make 
out all the stars in Auriga, and then direct 
your attention to that most beautiful of all 
the constellations, Orion. 

B. He is indeed the most beautiful! 
I have no difficulty in finding him. How 
elegantly the stars are arranged! The 
three in his belt, so equal both in size and 
distance, Betelgeuse and Hi gel, on oppo¬ 
site sides of the belt, in one direction, and 
Bellatrix and x in the other; and what 
interesting little stars are the three in his 
face. Surely the cluster below the belt, 
and near the point of the sword, must shine 
with unusual lustre this eveuing; they 
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seem to emit more light than any others 
of the same magnitude. 

A. This arises from their being in the 
large nebula; a very interesting objeet, 
which I will show you the first convenient 
opportunity, through a telescope, but it 
must be when the moon is absent. 

B. How beautifully white is Bigel, and 
how different from the red hue of Betelgeuse. 

A. True; and Sir J. Ilcrschel has re¬ 
cently discovered that the latter is subject 
to considerable variation in its lustre. This 
he ascertained by comparing it with the 
adjacent large stars. It may now there¬ 
fore be classed among the variable stars. 

B. Lepus, I see to the south of Orion. 
But what stars are those between Rigel 
and Cetus, the latter of which is setting 
to the south of the west ? 

A. They are in Flurius Eridanus. 
You may perceive the y considerably to 
the right of Lepus, and haring the same 
altitude. How faint are those three stars 
in Sceptmm Brandenburgium, under the 
bend of the River ! 

f a 
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B. Now let us look at Taurus, just 
past the meridian; I know kirn by the 
Pleiades and Hyades, and his red-looking 
eye, Aldebaran. What an excellent V is 
formed by the principal stars in the latter 
cluster! 

A. We shall soon lose Aries for this 
season. Mark the three bright stars in 
his horns, in mid heaven to the west. 
They are nearly perpendicular, the upper 
one being the largest, and the lower 
smaller than the other two ; over them are 
Triangulum and Musca. 

13. What are those three stars of the 
2 nd magnitude in a perpendicular straight 
line to the right of Aides ? The middle 
one and Aries have the same altitude. 

A. They are the principal stars in An¬ 
dromeda ; the ja and v are to the right of 
Mirach, the centre star of the three. You 
may recollect I told you they rise horizon¬ 
tally, and set perpendicularly in England. 

B. What is the reason of that ? 

A. Because they are placed obliquely 
on the meridian. You may easily prove 
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this by elevating the north pole of the 
celestial globe about 152 degrees, and 
bringing this constellation to the eastern 
and western horizon, and tho meridian, 
when yon will see them in the positions 
I have mentioned. The three principal 
stars in Cygnus; Bench, y, and Albireo, 
are similarly placed, and exhibit the same 
appearance. 

B. I suppose those stars to the west 
of the zenith, between Amiga- and An¬ 
dromeda, are in Perseus. 

A. They are. You may observe his 
leg, north of the Pleiades ; and Algol, 
between Algenib and Musca. 

B. 1 can; as well as the W made by 
the five principal stars in Cassiopeia on his 
right; and Ccpheus considerably lower in 
the same quarter. What bright star is 
that below' his crown ? 

A. Deneb in Cygnus. The head of 
that constellation and part of its neck 
is set. That glittering white star, to the 
right of Deneb, and much lower, is Vega 
in Lyra. 
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B. Now let us turn towards the east. 
What a splendid white star is Sirius, con¬ 
siderably to the left of Orion and somewhat 
lower! 

A. And observe the IS in his foot, to 
the right of Sirius. Can you shew me 
Gemini ? 

B, 0 yes. I know them from Castor 
and Pollux, as well as the line of stars in 
their feet; besides the fore-foot of Ursa 
Major always points to them. 

A. What is that large star under 
Gemini, and nearly in a line with Sirius 
and Pollux ? 

B. I suppose it is Procyon, by tlie /3 
nearly over it, and the head of Hydra, 
which I observe ascending on its left, in 
the south-east. 

A, You are right. And that large 
space between Canis Major and Canis 
Minor, is occupied by the modem, and 
comparatively uninteresting constellation, 
Monoeeros. 

B. What a magnificent arch the Galaxy 
forms from south-east to north-west. 
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What myriads of stars it must contain, 
to produce that brilliant glow ! 

A. They are doubtless the source of its 
light, as it is found, when examined with 
glasses, to be thickly studded with them 
throughout, to the fifteenth or sixteenth 
magnitude; closer of course in some parts 
than in others. I believe it was between 
the shoulder of Orion and the feet of 
Gemini that Dr. Herschel saw with one of 
his large glasses, 11G,000 in a quarter of 
an hour. Can you tell me through what 
constellations the Milky Way passes, com¬ 
mencing at the south-east ? 

B. I think I can. Sirius is just to its 
right; and it ascends between Canis Major 
and Minor, over the head of Monoeeros, 
between the feet of Gemini and Orion, the 
bright stars in the extremity of the Bull’s 
horns are on its western edge; it passes 
the southern part of Auriga, just reaching 
the triangle in the kids, surrounds nearly 
the whole of Perseus, part of Cassiopeia, 
envelopes the head of Cepheus, and is lost 
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below the horizon in Cygnus, which is 
setting in the north-west. 

A. Very well. Now let us turn to the 
north-east, where, you see, Sir Bruin is 
slowly ascending. It was certainly very 
ingenious to place three of his feet upon 
those three very pretty pairs of stars. Be¬ 
low him you may just discern Cor Caroli. 

B. I can. But what is that misty- 
looking cluster, a short distance to the 
right of Charles’s Heart ? 

A. Coma Berenices; and still further 
to the right, due east, Leo may he distin¬ 
guished by Rcgulus, and the three bright 
stars in iiis shoulder; and between Leo and 
Gemini to the north of Hydra’s head, I 
can discern the cloudy Prcesepe in Cancer. 

B. What a blank there is between 
Auriga and Ursa Minor, Ursa Major, and 
Cassiopeia! 

A. That part of the sky is occupied by 
Camelopard aud Lynx, both uninteresting 
modem constellations ; the latter is placed 
to the north of Gemini, between Auriga 
and Ursa Major. 
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B. The principal stars in Ursa Minor 
I see arc below Alruccabah. To what 
constellations do those under it belong, in 
the northern part of the heavens ? 

A. To Draco. You may observe the 
two bright stars in his head, due north, 
near the horizon; the left hand ono is 
rather the lowest; his tail is between the 
two Bears. 

B. As the moon is both a beautiful and 
a useful object, aud as tracing its progress 
in succeeding evenings is an interesting 
employment, will you have the goodness to 
give me a rule, by which I may determine 
its path before hand; and know where I 
may expect to see it at any future time ? 

A. Most readily. You will please to 
remember, that though the luoon, as well 
as the sun and stars, rises in the east, and 
sets in the west, that motion is only ap¬ 
parent, being caused by the diurnal rotation 
of the earth in the opposite direction. The 
lunar motion is really from west to east, 
or from right to left, as we arc situated, 
and she passes over about 13 degrees 
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daily. Now, as the moon’s diameter is 
about half a degree, she will pass through 
a space equal to her own width in about 
an hour, or twenty-six times her diameter 
daily. If, therefore, you observe a star 
about that distance to the left of the moon 
in the direction of her orbit, you will find 
her near it on the succeeding evening. 

B. That, I think, I understand; but it 
relates only to the rate of the lunar motion. 
What I wish to know is, not only how fast 
she moves, but in what direction. 

A. And that I am now going to teach 
you. Although the moon’s orbit does 
not exactly coincide with the ecliptic, but 
is sometimes rather more than five degrees 
to the north, and at other times the same 
distance to the south of that line, we may 
consider she moves upon it, which will 
enable us to determine her path with suffi¬ 
cient precision for our purpose. You have 
therefore only to learn the direction of the 
ecliptic, which is by no means difficult, 
especially as you may remember it passes 
through the signs of the zodiac. 
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B. That makes it very easy. Then 
looking at the heavens, as they are now 
before us, I suppose she would pass from 
Aries, yonder in the west, to Taurus, and 
then through Gemini, Cancer, and Leo. 

A. Just so. Only it will be desirable 
you should recollect through what part 
of each sign the ecliptic passes; which I 
would recommend you to learn from the 
maps. In this part of the heavens it 
proceeds considerably to the south of the 
Ram’s Iloms, between the Pleiades and 
Hyades, over the foot of Castor, which is 
its most northern point, and the sun’s 
place on the longest day; then between 
the two stars in the knees of Castor, to the 
south of Prcesepe in Cancer, and very near 
Regulus, now rising in the east. 

B. I thank you ; and hope with a little 
practice to become expert in determining 
the lunar path in the heavens. 









CONVERSATION II. 


ILiRClI —Ten in the Evening. 
APRIL' —Eight. 


B. We have now to regret the 
departure of that brilliant assemblage of 
splendid constellations which adorned our 
winter skies. Orion, Taurus, and Cams 
Major, are quickly descending in the west 
and south-west; their blight associates, 
Gemini and Canis Minor, are past the 
meridian; after a few short weeks they 
likewise will be lost in the solar beams, 
and become invisible. 

A. Still, 1 think, we are amply com¬ 
pensated by the varied beauties of their 
successors. Observe that fine constellation 
Leo, full south, and Virgo just risen in the 
south-east. These, although less striking 
than their showy predecessors, are equally 
interesting. The latter I always hail 
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as the harbinger of spring; and when 
beholding it, enjoy in anticipation all the 
melody and fragrance of that delightful 
season. Instead, therefore, of lamenting 
the departure of those which are past, let 
us turn our attention towards the east, and 
see whether we can recognize the lamps of 
heaven in that quarter. 

B. There are three stars, equally 
distant, and rather wide of each other, in 
a horizontal position, about 30 degrees 
high, due east. What are they ? 

A. The bright star on the right is 
Arcturus, in Bootes; that on the left, next 
to it, is Mirach; observe the % and <? over 
it; and the other is S in his shoulder. 

B. And above the 2 is y in the right 
shoulder, and 0 in his face; and over 
them, A in the arm, and the three stars in 
his hand, to the left of Benetnasch. 

A. You may likewise observe Yinde- 
miatrix, in the arm of Virgo, to the right 
of Arcturus, and midway between it and 
Denebola. 
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B, I can also see the four stars in the 
robe of Virgo, under Vindemiatrix; and 
Spica, still lower in the same quarter. 
Nearly all the north-eastern part of the 
sky is occupied by Draco; Bastaban and 
Etanin, in his head, being over Vega, now 
ascending in that quarter. 

A. What a beautiful white star Vega 
is! Between Lyra and Corona, in the 
north-east, I can discern many parts of 
Hercules. 

B. Under Denebola, in the south-east, 
near the horizon, is a four-sided figure, 
almost square, with a number of smaller 
stars to the right, rather higher. What 
can they be ? 

A. The forn* are in Coitus; and the 
other cluster, between that small con¬ 
stellation and the meridian, is Crater, 
placed on the back of Hydra, whose head 
you may observe in the south-west, under 
Cancer. 

B. How brightly Capella shines in the 
west! What three stars are those to the 
right of it, somewhat lower, in a horizontal 
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line, slightly curving downward, the centre 
one is the largest ? 

A. The large star is Algenib, in 
Perseus. Under it, to the left, is 
Algol; and rather lower, to the right, 
Almaach in Andromeda; the principal 
part of which constellation is already 
set. 

B. How easily Cassiopeia is always 
recognized! Her royal consort, king 
Cepheus, I perceive on her right, due 
north. How exactly the « and 0 point to 
the pole star. 

A. Yes; they are as justly entitled 
to the name of pointers as the well- 
known ones, having that appellation, in 
Ursa Major. 

B, That reminds me we have not yet 
inspected him this evening. See, he is 
very near the zenith. How much closer 
the stars seem to each other, and how 
much smaller all the constellations appear 
when near the zenith than they do when 
toward the horizon. As we see the Great 
Bear at all seasons, I have frequently 
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remarked this difference in his apparent 
dimensions. Can you account for it ? 

A. I believe the reason of it has never 
been satisfactorily explained. Of course 
you have observed a similar difference 
in the disk of the sun and moon. I 
understand the diameter of both lumina¬ 
ries, when measured by instruments, is 
the same in all cases, independently of 
their altitude. It is probably an optical 
illusion arising from their being viewed 
through a much greater mass of atmos¬ 
phere when near the horizon. 

B. The moon’s path in this paid of the 
sky is from between the Pleiades and 
Hyades in the west, above the feet of 
Gemini, by Proesepe in Cancer, and pro¬ 
ceeding over Regains, considerably below 
Denebola, and under the four stars in the 
robe of Virgo, it descends between the 
south-east and cast by Spiea. just risen in 
that paid of the heavens. 


CONVERSATION Ilf. 


MAY —Eleven in the Evening. 

JDNE—As SOON AS THE ST AES CAN BE SEEN. 


B. How long the twilight lingers in 
the sky, and how unwilling arc the stars 
to shew themselves! I can just perceive 
Arcturus high in the south, and Charles’s 
Wain slowly descending in the north-west; 
but from the tardy appearance of the 
smaller stars, one is almost led to imagine 
they have vanished from the heavens. 

A. Ours certainly is not the most 
favourable climate for studring astronomy. 
During the clear frosty winter evenings, 
when the heavens arc garnished with 
peculiar brightness, it is not very agreeable 
to he long abroad; and in this delightful, 
balmy season, it is late before the stars 
begin to twinkle; but see, while we have 
been conversing, the shades of evening 
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have imperceptibly fallen around us, and 
the firmament begins to glow with its 
accustomed lustre. 

B. Leo, I see, is sinking in the west. 
There are the S and 0 on his back and leg, 
and Denebola to the left of them. That 
confused cluster, near Denebola, somewhat 
in the form of a pyramid, I suppose is 
Coma Berenices; and the star above it, 
Cor Caroli. 

A. They are. And you may likewise 
observe, in the south-west, Vindemiatrix 
in the arm of Virgo, equally distant from 
Denebola and Arcturus. Spica is nearly 
under Arcturus, but much lower; and 
Cornis, under the four stars in the robe of 
Virgo, is almost set in the south-west. 

B. Those two stars of the second 
magnitude, about 20 degrees high, full 
south, must be Libra. The upper one is 
to the right. But what is that red, angry- 
looking star, just emerging from the 
horizon, in the south-east ? 

A. Antares in Scorpio. Mark those 
three to the right of it, in a line slightly 
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curved, slanting upwards, towards the left. 
They are in its head and claw. The 
southern stars of Scorpio, you know, never 
rise to us. 

B. I wish they did. I should exceed- 
l^{?ly like to see the whole. They seem to 
be arranged on purpose to represent this 
horrid creature. How far south must we 
travel, to see the whole constellation ? 

A. A voyage to Lisbon, or any other 
part of the earth in about 40 degrees north 
latitude, would enable you to do so. But 
would it not be desirable, before you leave 
home to view the southern stars, that you 
should become well acquainted with those 
which may be seen here? For instance; 
can you find Corona Borealis some way to 
the south-east of the zenith ? 

B. Yes, I can. 

A. Do you know what constellation is 
to the east of it ? 

B. Let me see. I think I do;—yet I 
am not quite sure; the stars are so 
scattered, and there are no large ones, to 
serve as guides. 

G 
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A. You should look round till you meet 
with some star you do know. Thus, high 
in the heavens, a little to the north of the 
east, is Yega; between which and Corona, 
you might have remembered, is the large 
figure of Hercules. I allow he is rather 
difficult to recognise, but you can distinguish 
the aims formed by that line of stars stretch¬ 
ing from Lyra to the head of Serpens, under 
Corona. Those two stars, somewhat lower, 
and near each other, of the 2nd and 3rd 
magnitudes, are, one in the head of Her¬ 
cules, and the other in the head of 
Ophiucus. 

B. 1 believe I can trace the whole of 
Hercules now. Will you oblige me by 
describing Ophiuchus ? 

A. Most willingly. It lies to the south 
of the former. You may observe two 
bright stars, under each other, in his 
shoulder, near the bead of Taurus Poni- 
atowski; and two smaller ones in the 
other shoulder, somewhat higher, to the 
right of Eas Alhague. Now let us trace 
the long line of stars in this figure and 


147 


Serpens, commencing with the five in its 
head, somewhat liko an hour-glass, im¬ 
mediately under Corona; beneath these, 
we meet with *, e, and A, close together; 
lower still, S, called Yed, and e in the 
hand of Ophiuchus; inclining to the left, 
below these, are ? and *i in his legs; and 
still further to the left, but inclining up¬ 
wards, are v in his hand, and ? and *j in 
Serpens, under Taurus Ponialowski, be¬ 
tween which and Aquila, is 6 in the ex¬ 
tremity of its tail. 

B. I find no difficulty in following you. 
But what an immense constellation! It 
extends from the south nearly to the east. 

1 suppose Ophiuchus and Serpens occupy 
a greater portion of the heavens than any 
other constellation. 

A. I believe they do. Aquila and 
Delphinus are just risen, due east. In 
this quarter, immediately under Vega, is 
Albireo in Cygnus. The large cross, 
formed by its five principal stars, you 
may easily discern to the left, in a hori¬ 
zontal position. 
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B. I can, very clearly. To the north¬ 
east of the zenith, I can trace Draco, its 
head being nearly over Vega; and lower in 
the same quarter, Cepheus and Cassiopeia. 

A. Due north, you may discern the 
three bright stars in Perseus. To the left 
of them, in the north-west, is Capella; 
and still farther to the left, Gemini, ap¬ 
proaching the horizon, and preparing to 
bid ns farewell for this season. 

B. I think I can trace the moon’s 
path, in this pari of the heavens. We 
should first discern that luminary, when 
a very fine crescent, to the north of the 
west, under Gemini; in about two days, 
it would have reached Begulus; thence 
it would move towards Spiea, through 
Libra, and over Scorpio; and about the 
full, would rise in the south-east. 

A. And you will observe how peculiarly 
this portion of the ecliptic lies. Extend¬ 
ing from north-west to south-east, it never 
rises more than 30 degrees high. You 
may therefore, mark the moon at this 
season, during the first and second quarters, 


149 


always near the western horizon, setting 
very soon after the sun; ■ consequently 
affording us but little light. 

B. But I suppose the inhabitants of 
the southern hemisphere, now derive great 
benefit from this luminary ? 

A. They do; and it being their winter, 
they require it. You may remember that 
the time the full moon is above the hori¬ 
zon to any place, is always as many hours 
as the day is less than twenty-four; thus, 
with us in summer, it is present only about 
seven hours; but in winter, it shines for 
more than sixteen. 

B. The reason of this I think I can 
assign. It is because the full moon al- 
m ays rises at sunset, and sets at sunrise. 

A. You are right. And it is one of 
the most delightful employments in which 
we can be engaged, to trace, as we easily 
may in this instance, the wisdom and 
goodness of the Deity, in the arrangements 
which He has made in nature, for onr 
comfort and convenience, and thus 

■‘To look through nature, up to nature's Gorl." 











CONVERSATION IV- 


JULY—Eleven ra the Evening, 
AUGUST—Nine. 


B. Iii consequence of the loDg con¬ 
tinuance of twilight, so many weeks hare 
elapsed since I have looked at the stars, 
that I am scarcely able to recognize them. 
Dear me, how they are moved! Hercules 
and Ophiuchus, which were in the south¬ 
east, have passed the meridian, and are 
now in the south-west; and a correspond¬ 
ing progression has taken place in all the 
other constellations. 

A. This apparent advance of the 
heavens, you remember, results from the 
annual motion of the earth to the east¬ 
ward, and is one of the most convincing 
proofs of it. Nor is there any circum¬ 
stance in nature, that more forcibly re¬ 
minds ns of the constant aud unvarying 
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course of time. This motion of our planet 
causes any star to appear at the same 
point in the sky, 3 minutes, 5G seconds, 
earlier every evening, making a difference 
of nearly half an hour in a w f eek, and two 
hours every month. 

B. Of course. And now let me try if 
I can make out the constellations, from the 
zenith to the south-eastern horizon. This 
bright one, nearly over head, I know is 
Vega. Eastward of it is Cygnus, along 
the Milky Way; immediately under Albi- 
reo, in its heali, is Sagitta; and descend¬ 
ing as much lower, I see Atair, in Aquila, 
of the 1st magnitude, with (3 below, and y 
above it, in a right line. Beneath Aquila 
is Antinous, and to its left, Delphinus. 
There arc two bright, though not large 
stars, one above the other, near the hori¬ 
zon, below Antinous, which I do not know. 

A. They are in the horn of Cnpri- 
cormis; you may just perceive Dcneb 
AJgedi and $ in its tail, to the left of 
them. Do you know those large stars, 
considerably under Cygnus, due east ? 
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B. Let me see. They are to the left 
of Delphimis. 0 yes, now I recollect 
them. They are iu Pegasus. There is 
the large square formed by Markab, Al- 
genib, and Scheat, in that constellation, 
and Alpkeratz in the head of Andromeda; 
whose two other principal stars, I observe, 
extending horizontally to the left, in the 
north-east. I likewise remember that 
Enif, to the right of the large square, is 
between Delphimis and Markab. 

A. And I presume you have not for¬ 
gotten, that the three close together, un¬ 
der the mane of Pegasus, are in the urn of 
Aquarius; between which, and the Goat's 
Horn, are two stars in the shoulders, and 
two in the hand of the Water-Bearer. 

B. I can discover all these in a hori¬ 
zontal position in the south-east, about 20 
degrees high. 

A. And now, directing your attention 
to the north-east, can you tell me what that 
cluster of stars is to the left of Andromeda ? 

B. Let me consider. It is below Cas¬ 
siopeia. I think it must be Perseus. 
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A. It is. And the constellation over 
it is Ceplieus. Do you observe Alderamin 
and /i between Deneb and the Pole Star at 
which they point ? 

B. I do, and that bright star, a little 
to the east of the north, near the horizon, 
is Capella. How it twinkles l 

A. It does, and I have frequently ob¬ 
served, that the nearer any star is to the 
horizon the more it twinkles. This would 
seem to indicate, that their scintillation is 
caused, either by the intervention of mi¬ 
nute particles floating in the air, or by 
undulations in that fluid, and not by any 
intermission of their light. 

B. Probably it is. For of course, the 
less elevation any star has, the greater is 
the extent of air through which we view it. 
But leaving this subject, we will, if you 
please, just look at Ursa Major, now en¬ 
grossing all the north-west, except near 
the zenith, which is occupied by Draco; 
Rastaban and Etanin in its head being 
nearly over us. 
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A. Observe how bright Areturus is in 
the west, and how exactly over him, and 
at equal distances, arc Mirach, and 5 in 
the shoulder of Bootes. Just to the left 
of the latter is Corona Borealis. 

B. Libra and Scorpio are slowly set¬ 
ting in the south-west, and that irregular 
quadrangular figure, near the horizon, full 
south, is in Sagittarius. 

A. It is, and bctw'cen it and the head of 
laurus Poniatowski, forming a small tri¬ 
angle in the Milky Way, are three rather 
minute stars, in the modem constellation 
Scutum Sobieski. But we had almost 
forgotten those two noble constellations, 
Hercules and Ophiuchus. The former you 
may easily discover by his position between 
Lyra and Corona, in one direction, and 
Draco and Ophiuchus, in the other. The 
latter is now seen, to great advantage, in 
the south-west, nearly the whole of which 
quarter he occupies; but as I have on a 
former occasion described him, I shall not 
do so again, minutely, but merely direct’ 
your attention to Bas Alliague, near the 
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head of Hercules, and the long line of 
stars in the Serpent, stretching from 
Corona to Aquila. 

B. Those I perceive. And I can like¬ 
wise clearly discern the head of Aides, just 
risen in the north-east, under Andromeda, 
and the two small astcrisms, Musca and 
Triangulum over it. 

A. Now will you trace the Milky Way, 
which glows with great brilliancy ? 

B. Most readily. It rises a little to the 
west of the south, in two streams, between 
Scoipio and Sagittarius. The eastern, 
which is the brightest, ascends through 
Scutum Sobieski, Antinous, Aquila, Sa- 
gitta, and Vulpecula. The western passes 
through Serpentarius, Taurus Poniatowski, 
and, with great brightness, along the neck 
of Cygnus, where the two divisions unite, 
and it proceeds onward over the head of 
Ccpheus, through Cassiopeia and Perseus, 
and reaches the horizon to the right of 
Capella. 

A. You will observe the moon’s path, 
in this part of the heavens, extends from 
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south-west to north-east, its whole length 
being near the horizon. It rises in Libra, 
passes through Scorpio, over the four 
bright stars in Sagittarius, under the horn 
of Capricomus and shoulders of Aquarius, 
and descends, in the north-east, under the 
large square in Pegasus. Just allow me 
to observe, that during the moon’s first 
quarter, the direction in which she is 
moving is indicated by her cusps or horns. 
These always point to her path. Thus, at 
this season, as her orbit is in a horizontal 
direction, you will observe one of her 
horns nearly over the other; but in the 
spring, when her path is almost per¬ 
pendicular, they will be nearly level. 




CONVERSATION V. 


SEPTEMBER—' Ten m the Evening. 
OCTOBER —Eight, 


A. In surveying the heavens it is very 
desirable to commence at those constella¬ 
tions with which we are well acquainted. 
In the evenings of Spring and Summer, 
Ursa Major is very convenient for this 
purpose; and in his absence I know none 
more easily recognized, or from which the 
position of others may be better found, than 
Pegasus. How striking is the large square 
formed by his three principal stars, and 
Alpheratz in Andromeda, now high in the 
south-east. Immediately to the south of 
this square, is the oval, representing the 
southern Zodiacal Fish ; and on its north¬ 
ern side, Gloria Frederick Dclphinus may 
be discovered by Enif, now on the meridian, 
nearly midway between that constellation 
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and Markab; and the upper star, in the 
above square, connects it with Andromeda. 

B. AH those I can clearly see. But 
what bright star is that, almost alone, 
considerably under the square, towards the 
horizon, in the south-east ? 

A. It is $ in the tail of Cctus; the 
whole of this large constellation is very 
destitute of stars, and by its uninteresting 
appearance, forms a contrast, and serves 
as a foil, to the splendid winter ones, 
by which it is succeeded. 

B. They, I see, are just beginning to 
appear , the Pleiades and Hyades being 
risen in the east. To the right of them, 
and having about the same altitude, is the 
head of Cetus, over which I observe the 
three stars in the Barn’s Horns, the largest 
is rather the highest. Level with them, 
to the left, is Musca, and somewhat 
higher, on the right, Triangulum. 

A. Immediately above these, due east, 
in nearly a horizontal position, are the 
three principal stars in Andromeda, and 
to the left, Perseus and Caput Medusa. 
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His leg, you recollect, is directly above 
the Pleiades. In the north-cast, about 
30 degrees high, Capclla in Auriga is 
shedding its pure white light. 

B. Cassiopeia is very conspicuous in 
the north-east; but by what constellation 
is that part of the sl;y occupied, below 
Cassiopeia, and between Perseus, Auriga, 
and Ursa Major ? 

A. To the left of Auriga, is Lynx, and 
above him, Camelopard; you may observe 
two stars in his tail, nearly together, to the 
left of Algenib in Perseus ; and two others 
in his knee, similarly placed, above, and 
rather to the right of s in the nose of Ursa 
Major. His head is just under the Pole Star. 

B. They are both, I think, very unin¬ 
teresting. Let us now, therefore, turn our 
attention to king Cepheus, who occupies a 
very elevated station this evening, between 
the zenith and Ursa Minor. What a pretty 
diamond is formed by the stars in his 
shoulders, girdle, and the three in his head ; 
and how exactly in the middle of it is the 
£. I think the « and a in this constellation 
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point more exactly to the pole star than 
the well known pointers in the Great Bear. 

A. I think they do. Can yon discover 
five small stars in Lacerta, to the south of 
the head of Cepheus, at the edge of the 
Milky Way, directly over our heads ? 
They form a pretty good W, much smaller 
than that in Cassiopeia. 

B. Yes, I can; and though these 
small constellations are less striking th an 
the large ones, they are equally interesting. 
But how beautiful is Cygnus ! high in the 
south-west. What a fine crucifix is formed 
by its five principal stars! How the 
Galaxy glows along its neck! It is cer¬ 
tainly one of the most interesting constel¬ 
lations in the heavens. 

A. Perhaps it is. But observe that 
large, clear, white star, yonder, high in 
the west. Can you tell its name ? 

B. I think it is Yega, and the small 
one immediately over it, t i n Lyra, the 
remarkable quadruple star. -/• - ;V - f ‘" 

A. You are light. And now observe 
that pretty line of stars in Ursa Minor, 
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curving upwards, and stretching from 
Alruccabali to Kochab, on the left oi the 
Pole; and next to Ursa Minor, having 
great elevation in the north-west, is Draco, 
whose folds, commencing at Kastaban and 
Etanin in its head, to the right of Vega, 
wind upward, toward the zenith, and 
bending to the right, continue their course 
downward, terminating between the Bears. 

B. The last three stars in his tail, are 
in a horizontal position, immediately over 
Ursa Major, nearly due north. 

A. And he is closely followed by 
Bootes, Arcturus being just about to de¬ 
scend in the north-west. Those stars of 
the 3rd magnitude, between Corona in the 
west, and Ursa Major, are in the upper 
part of Bootes. Observe the small cluster 
in his hand, over Bcnetnasch. 

B. I can just see them, and a in his 
arm, to the left of that star. 

A. We must soon take our leave oi 
Hercules, now descending in the west, 
between Lyra and Corona; mark the t 
and fl in his foot and knee, opposite the 
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liedd of Diaco, and the long line of stars in 
his arms, reaching from Lyra to the head of 
Serpens, rather lower than Corona, and on 
tho left of it. Has Algothi, in the head of 
this figure, and Ras Alhague, in the head 
of Ophiuchus, you may perceive near each 
other, some way to the left of Corona, and 
rather higher. Ophiuchus is partly set; 
but the long line of stars in Serpens, may 
still be seen, stretching from Corona to 
Taurus Poniatowski, in the Milky Way, 
to tho left of Eas Alhague. 

B. I am much obliged by your minute 
description of this difficult part of the 
IiCiU ens, and think 1 know the remainder. 
Let me consider. The three bright stars 
m a Ime, under Cygnus, to the right of 
Delphinus, are in Aquila. The large one 
in the centre is Atair. The two to the 
light of them, in the other branch of the 
Milky Way, are , and g in his tail; the 
latter, on the left, is rather lower and 
brighter than the other. Sagitta is be¬ 
tween Atair and Albireo. The stars in 
Antinous, under Aquila, are very faint and 
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misty. Just by that brilliant cloudy spot 
in the Milky Way, to the left of Taurus 
Poniatowski, is Scutum Sobicski. 

A. You may always discover this little 
asterism by its position to the right of the 
foot of Antinous. 

B. Sagittarius is principally set in the 
south-west. Capricornus is on the merid¬ 
ian, about 20 degrees high. I always know 
him by the two stars, one over the other, 
in his horns, and from these it is sasy- 
to discover Aquarius by the s and f/ri n his^L 
hand, and the * and his shoulders, 
all of which are in a right line, the a being 
very near the urn of Aquarius, under the 
neck of Pegasus. Fomalhant, in the 
Southern Fish, I perceive just rising be¬ 
tween the south and south-east. 

A. Will you trace the Milky Way, 
which is peculiarly brilliaut this evening ? 

B. Most willingly. Commencing in 
the south-west, at the horizon, I observe it 
ascends in two distinct branches. The 
most southerly passiug over Scutum So- 
bieski, Antinous, Aquila, and ^ ulpecula et 
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Anscr, while the other, to the right, ascends 
through the arm of Ophiuehus, Taurus 
Poniatowski, and the neck of Cygnus, in 
M'hich constellation they both unite. Near 
the zenith it touches the three stars in the 
ci own of King Cepheus, and descends 
through Cassiopeia, Perseus, and Auriga. 

A. Quite right. How it glows in the 
neck of Cygnus, and what beautiful clouds 
of it are those below him in the south-west. 
You may remember that it was between y 
in the breast of Cygnus and & in his beak, 
that Dr. Hersehel had fields of view through 
his telescope, that contained nearly 600 
stars m each, and these were continued for 
mauy minutes. 

P. How I should like to survey this 
region of the heavens through one of his 
large glasses. And now we will, if you 
please, endeavour to trace the moon's path. 

A. Most willingly. 

B. It commences in the south-west, in 
Sagittarius, passes under the horn of Cap- 
ricomus, below the shoulders and urn of 
Aquarius, considerably under the square of 
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Pegasus, below the horns of Aries, and 
between the Pleiades and Hyades, just 
risen in the north-east. 

A, You will observe that this part of 
the moon’s orbit lies very obliquely to the 
horizon; and as the full moon, in the 
autumn, happens in Pisces or Aries, yon¬ 
der in the east, you may observe her 
rising, a few days previous to the full, 
just before sunset, near the south-east; 
and a few days following, towards the 
north-cast, soon after sunset; there being 
little more than two hours’ difference in 
the time of her rising, for about a week. 
This circumstance of the moon’s rising 
nearly at the time of sunset, for three or 
four days before and after the full at this 
season, constitutes the peculiarity in what 
is called the H arvest Moon. 

















CONVERSATION VI. 


^QYEITBER—Tex in the Evening, 
DE CE MI5EB—Eight , 


A. Amongst the pleasures derived 
from Astronomy, may be reckoned, that 
which wo receive from the succession of 
the constellations. As the months roll 
on, the face of the heavens is ever chang¬ 
ing, each bright assemblage remaining 
long enough for us to examine and admire 
its beauties, when it almost imperceptibly 
moves off, to make way for its successor. 

B. And even the constellations which 
never set, assume a different appearance 
from the alterations in their position. 

A. We owe this variety to the annual 
motion of the earth, of which, as I have 
before observed, it is the ifiost convincing 
proof. This continual change, renders it 
a pleasing employment, to watch the first 
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appearance of each constellation; to catch 
the first sight of some bright star in the 
eastern horizon, which, after long absence, 
we recognise and welcome as an old 
acquaintance. For instance, yonder are 
Taurus, Gemini and Orion, the ornaments 
of our Winter skies, ascending in the east. 

B. I think there is not only greater 
beauty in these, than in the constellations 
generally; but also rather more propriety 
in their formation; thus, how ingeniously 
is the constellation Gemini arranged! and 
how aptly are the shoulders, feet, and belt 
of Orion marked by large stars! Taurus 
is certainly an exception; for, although 
very beautiful, yet it requires a fertile im¬ 
agination to discover any resemblance 
between the form of its stars, and that of 
a bull. But leaving that subject, we will, 
if you please, endeavour to determine to 
which of the honourable company of gods 
and goddesses, animals, rational and irra¬ 
tional, who have been placed in the sky, 
each of these golden lamps of night has 
been appropriated. 
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A. If you please. Suppose we com¬ 
mence with Ursa Major, who is no longer 
journeying downwards; Benetnasch, the 
last star in his tail, is just passing tlie 
north, as you may observe by its position 
under the Pole; look how he points his 
fore foot at Castor and Pollux, and his 
hind one is just rising between the north¬ 
east and north. His position indicates the 
seasons very correctly. We always find 
him in the north-east during the Winter 
evenings, overhead in the Spring, north¬ 
west in Summer, and below the Pole 
during Autumn. 

B. As the evening is unusually clear, 

I think I can discern the cloudy spot, 
Prcesepe in Cancer, under Castor. 

A. And considerably above Gemini is 
Capella. What a pretty triangle is that, 
formed by these three bright stars on its 
right! 

B. What a beautiful cluster are the 
Hyades, surrounding the ruddy Aldebaran! 
They are ascending high in the south-east, 
between Orion and the Pleiades, 
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A. That pretty knot of stars is very 
useful in directing us to Perseus, whose 
leg is just over it, from which you will 
have no difficulty in discovering the whole 
of that important constellation, extending 
from the neck of Taurus to the zenith, 
especially as it is principally iu the Milky 
Way. Midway between the Pleiades and 
the zenith, is Algol, the variable star, of 
the second magnitude. 

B. I should like to observe the altera¬ 
tion in its size. What is the best method 
of doing this ? 


A. By comparing it with some neigh¬ 
bouring star. Algol is usually much 
brighter than j just beneath it, but when 
shining with its least light, is somewhat 
smaller. As this phenomenon occurs 
every three days, you will, by directing 
your attention to it, probably soon be 
gratified. 



B. I hope I shall. I think you 
informed me, some time since, that Lynx 
occupied that uninteresting part of the sky, 
in the north-east, between Gemini, Auriga, 
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and Ursa Major, and that Camelopard is 
found somewhat higher, between Auriga 
and the Pole Star. 

A. I did: and as there is nothing in 
them particularly worthy our notice, let us 
direct our attention to the meridian. Cas¬ 
siopeia is so near the zenith, that it is 
painful to looli at her. To the south we 
find Andromeda. Observe how obliquely 
the three principal stars lie across the 
meridian, Alpberatz on the right, being 
the lowest; there are two stars over 
Mirach, and just above the upper one is 
the nebula, so often taken for a comet, to 
which it bears a strong resemblance. 

B. It does; and rather to the left, 
under this poor lady, who has so long been 
chained in the sky, I think I can recognize 
Triangulum and Musca, over Aries, which 
is distinguished by the three stars in his 
horns; the largest, Arictis, on the left, 
being rather the highest. 

A. It is; and the three small stars on 
his back are to the right of the Pleiades. 

B. Below Aries is the head of Cetus. 
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A. It is; and particularly notice that 
Mira, the variable star, is not visible this 
evening. You remember the rule for 
finding it. Pass your eye from Menkar to 

'SeMet £> fhe lower of the two stars in his month ; 
and in the same direction, exactly as far 
further, you have the place of Mira. 

B. The four large stare on the body of 
tliis huge creature, forming an irregular 
quadrilateral, I see are full south; the 
upper one on the left is Baten-Kaitos, and 
has a small star beside it. Between Cetus 
and Orion, in the south-east, flows the 
E rid anus. 

A. Now direct your attentiou to the 
interesting constellation Pisces, in the 
south, to the right of Aries. Observe the 
two distinct lines of stars, meeting at the a 
in the neck of Cetus, and thence proceed¬ 
ing, one to the Northern Fish, under the 
arm of Andromeda, and the other, to that 
pretty oval, of about eight small stare, in 
the Southern Fish, under the large square 
of Pegasus. This flying nag makes a 
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splendid appearance in the south-west. 
You may likewise notice Equuleus, be¬ 
tween Enif and Delphinus, which, with 
Aquila, are fast descending in the west. 
Aquarius, likewise, is approaching the 
south-west horizon, and will soon dis¬ 
appear. 

B. King Cepheus has resigned his 
station on the meridian to Cassiopeia, and 
is now high in the north-west. I can 
discover him by the a and fl p ointing to the 
Pole Star. From the Ethiopean monarch 
to the horizon in the north-west, Draco 
twists his numerous folds; the bright stars 
in his head are very plain, to the right of 
Vega; Etanin on the left being rather 
higher than Rastaban. 

A. And observe the large crucifix, 
formed by the principal stars of Cygnus, 
over Lyra. How perpendicularly it stands ! 
I cannot help thinking, that whether rising 
horizontally, or setting in its present posi¬ 
tion, it is one of the most beautiful of the 
stellar formations. 
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B. The Milky Way, I observe, at this 
season, passes through Cassiopeia in the 
zenith, and descends towards the west, by 
the head of Cepheus, and along the whole 
of Cygnus. In the east it passes over 
Perseus and Auriga, and between the feet 
of Gemini and Orion. 

A. Before we conclude our evening 
survey, I will direct your attention to the 
course of the ecliptic, with which, you 
know, the moon’s orbit nearly coincides. 
It rises in the south-east, and passes under 
the principal stare in Aquarius, proceeds to 
the south of the Fishes, and between the 
stars in the head of Aries and those in the 
head of Cetus, between the Hyades and 
Pleiades, over the feet of Gemini, and 
descends in the north-east, considerably to 
the left of Procyon, which has just risen 
in that quarter. 

B. I can trace it very readily, and trust 
I am become much more expert in recog¬ 
nizing the constellations than formerly. 
The process of tracing the moon’s path has 
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been a source of much pleasure. I never 
see that luminary without calculating its 
place for two or three nights to come, and 
have usually had my predictions verified. 
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September and October * . 157 

November and December . 166 

Cor Caroli, Charles’s Heart , . 54 

Corona Borealis, the Northern Crown , 57 

Comis, the Crow . 47, 58 

Crater, the Cup * . 47 

Gustos Messium, the Keeper of the Harvests 23 
Cyguus, the Swan ... 67 

Delphinus, the Dolphin . . . 65 

Distance of the Stars . 85 

Double, Treble, and Quadruple Stars . 101 

Draco, the Dragon . . . 18 

Equuleus, the Colt , . .71 

Falling or Shooting Stars , , 121 

Flavins Erichums, the River Eridamts . 34 

Gemini, the Twins . . . 41 

Gloria Frederic!, the Glory of Frederic . 28 

* Greek Alphabet ... 8 

Hercules . . . .58 

Hydra, the Snake * . . 45 
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FA0H 

Introduction to the Constellations . . 9 

Lacerta, the Lhsard . . . 72 

Leo, the Lion . . . .46 

Leo Minor, the Little Lion . . 46 

Lepus, the Haro . . . .83 

Lihra, the Balance . . . 56 

Lynx ..... 28 

Lyra, the Harp ... 04 

Magnitude of the Stars . . .80 

Monoceros, the Unicorn . . 49 

Musca, the Fly . . . .30 

Nature of the Stars , . . 75 

Nebula , . . . * 116 

New Stars .... 94 

Number of the Stars , . .75 

Ophiuchus vel Sorpentarins, the Serpent Bearer 59 
Orion , 36 

Pegasus, the Flying Horse . . 71 

Perseus * . , , 21, 88 

Pisces, the Fishes 
Piscis Australis, the Southern Fish 
Psalter him Georgii, George’s Harp 
Sagitta, the Arrow 
Sagittarius, the Archer 

See ptrum Brand cnburgium, the) 

Sceptre of Brandenburg ( 

Scorpio, the Scorpion , 


29 

70 

85 

67 

06 

84 

56 
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I'AU* 

Scutum Sobicski, Sobieski’s Shield > 72 

Serpens, the Serpent . 00 

Serpentarius vei Ophiuchus ■ - 59 

Tarandus, the lleindeer . . 23 

Taurus, the Bull * , . . 33 

Taurus Poniatowski, Poniatowski’s Bull (51 

Triangulum, the Triangle , . 30 

Variable Stars . 97 

Virgo, the Virgin . 01 

Ursa Major, the Great Bear , . 15 

Ursa Minor, the Little Bear , , 17 

Yulpeenla et Anser, the Fox and the Goose 67 
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